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Volume II 


INFORMATION ON THE SECOND 


To Be Held at Atlantic City, 


The program for the Second Annual 
Convention of the Edison Electric Insti- 
tute, to be held at the Hotel Traymore, 
Atlantic City, June 4 to 7 
sive, has been completed. It is summar- 
ized on this and the following page. 

The this will be 
more in the nature of an industry con- 


inclu- 


Convention year 


ference than is usual with an annual 


meeting of a large industry association. 
This 


vreater opport unity for 


type of convention will permit 
individual ex- 
pression during business sessions and, 
the limited number of ses- 


time for 


Decause Of 


sions, will also give more 


informal meetings and discussions by 
delegates. 

The subjects that have been selected 
tor discussion at the general sessions all 
have a vital bearing on present day op- 
eration of the electric light and power 
industry. “Chey include the allocation ot 

sts of service in the electric industry, 

] } 


sales subjects of pressing importance, 


trade relations, practical engineering 


hanges which reduce costs, the status 


ot the holding company, the adjustment 


it operations to present trends, and 
ommodity prices. 
Four general sessions, all of which 


will be open to anyone interested in the 





lectric light and power industry, will 





be held during convention week, and in 





tHice at 
ce, 420 
intries: 
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addition a number of committees of the 
Institute have called meetings during the 
These committee 
meetings are listed on the next page. 
The general sessions will be held during 
the mornings of June 5; 
Wednesday, June 6; Thursday, June 7, 
and on the Wednesday, 
June 6. 


convention period. 


‘Tuesday, 
evening of 


Monday, June 4, two executive ses- 
sions will be held with attendance re- 
stricted to member company representa- 
Admittance to these two sessions, 
the first at 10 a. m. 
2.30 p. m. will be by cards, to be dis- 
tributed at the registration desk. Sub- 
jects such as the status of the NRA code 
for the electric light and power indus- 


tives. 
and the second at 


try, Innovations in rate structures, and 
other matters of interest to the industry 
W ill be discussed, 

Convention headquarters will be at 
the Traymore Hotel, where all meetings 
will be held, and where the registration 
and information desks, executive office 
and railway ticket validating offices will 
be located. A spacious hall will be pro 


vided by the hotel for the general ses 
sions, and arrangements have been made 
for smaller conference rooms to accom- 
modate the meetings of the several com- 
mittees. 


‘Thoughtful attention is being given to 





No. 5 


ANNUAL CONVENTION 


June 4th-7th 


the details of management of the con- 
vention, and every effort will be made 
to provide for the comfort and con- 
venience of delegates. ‘The registration 
desks will be at the 
service of delegates, and members of 
the general office staff of the Institute 
will also be glad to extend all courtesies 


and information 


possible. Likewise, hotel men and pub- 
lic officials of Atlantic City will be 
anxious to make the stay of visitors a 
pleasant one. 
The attractions of the 
resort, in all probability, are well known 
of those who will attend the 
convention, and the rotogravure sections 


famous ocean 
to most 


of newspapers, motion pictures, radio, 


magazines and the Atlantic City Pub- 


licity Bureau have made others quite 
familiar with what Atlantic City has 
to ofter in the way of recreation. The 


location of convention headquarters is 
ideal for 


cation relaxation. 


combining business with va- 
Most of the attrac- 
tions of the city are grouped along, o1 


Board- 


sessions of 


distance of the 


at the 


within a short 
walk, and attendance 
the convention may, for those so in- 
clined, be combined with enjoyment of 
The 


convention on 


the many attractions of the resort. 


adjournment of the 
a long week- 


Thursdav will leave tree 


utilized by 


ill 
end that will probably be 
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many for relaxation on the sands of the 
beach, or at the excellent golf clubs in 
the vicinity. 

To give the ladies attending the con- 
vention an meet old 
friends and make new ones a tea will be 
given in the Rose Room of the Hotel 
Traymore, from + p. m. to 6 p. m., June 
4. On Monday evening, there will be 
dancing for The 
dance will be held in the American Din- 
ing Room, adjoining the main lobby of 
the Traymore Hotel. 


opportunity to 


convention guests. 


First General Session 
The first session will convene at 10 
o'clock, June ai 
President George B. Cortelyou will de- 
A portion of 


Tuesday morning, 
liver the opening address. 
his address will be concerned with the 
Institute’s progress since its organization 
last year, and will include a report on 
its major activities and accomplishments 
that should be of great interest to mem- 
Mr. Edward Reynolds,  Jr., 
treasurer of the Institute, and Mr. 
Bernard F. Weadock, vice-president and 


bers. 


managing director, will discuss the In 
stitute affairs which come within thei: 
special jurisdiction. 

At this 


“Plan for Determining Costs of Service 


same session an important 
in the Electrical Industry” will be pre 


Mr. Hudson W. Reed, man 


agement engineer, Uhe United Gas Im 


sented by 


provement Company, Philadelphia. Dis 
cussion of the plan will be made by MIr. 
Arthur H. Kehoe, vice-president, ‘he 
Mr. Mark 

\Iemphis 
Mr. 


vice-president, 


New York Edison Company ; 
Eldredge, chief 
Power and Light Company, and 
Norman RR. Gibson, 
Niagara Hudson 
Buftalo. 


engineer, 


Power Corporation, 


Second General Session 
Lhe 


ning at 10 a. m. 


general session, begin 
Wednesday 
June 6, will be devoted to sales and met 
The first address 
on the program will be given by Mr. 
George E. Whitwell, chairman of the 
Sales Committee of the 

vice-president of the Philadelphia Elec 
Mr. Whitwell will have 
as his subject “The Business of Getting 
Business.” Mr. Allen L. Billingsley, 
president, Fuller & Smith & Ross, 
Cleveland, will discuss the ‘“‘Economics 
Mix “2. ik: 


Quinn, vice-president, General Electric 


second 


morning, 


chandising problems. 


Institute and 


tric Company. 


Inc., 


of an Electrical Home.” 
Company, New York, has accepted an 
invitation to present the facts and offer 
practical solutions on “Facing Competi 
tion.” 


Mr. James E. Davidson, president of 
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COMMITTEE MEETINGS 
DURING CONVENTION 


All meetings to be held) in Hotel 
‘Traymore. Committee members to 
be informed of meeting rooms. 
Monday, June 4th 
Statistical Committee, 
Luncheon Meeting 
Accounting Committee 
Tuesday, June 5th 
Operating Committee, 
Luncheon Meeting 
Power Generation Commit- 
tee 
Wednesday, June 6th 
Sales Committee, 
Luncheon Meeting 
Electrical Equipment Com- 
mittee 
Iransmission and Distribu- 
tion Committee 











will dis- 
an Aid 


concluding 


ka Power Company, 
Dealer Co-ordination as 
in Load ‘The 


event of this session will be 


cuss 
Building.” 
a novel and 
demonstration of “Light and 
The New 
entation of the 

Sight Committee, 
Niagara Hudson 
Buftalo, Chairman. 


instructive 
V ision— Partnership,” a pres- 
Better Light Bette1 
Mr. Mj E. Skinner, 


Powe 


Corporation, 


Phird General Session 
Ihe third general session will be held 
at 8.40 p. m. the evening of Wednesday, 
June 6. Addresses at this session will 
be made by Mr. Floyd L. Carlisle, mem- 
the Board of Trustees of the In 
chairman of the Boards of 
Niagara Hudson Corporation and 
* Consolidated Gas Company of New 
rk, and Mr. Bernard F. Weadock of 
Mr. Weadock’s address 
liscussion of holding compa 

Fourth General Session 


fourth and concluding general 


begin at 10 a m. Thurs 


°n] 
s€@sslon WHI 
/ 


day, June with a paper, (“Progressive 
Engineering Pays Its Way,” by Mr. 
Philip Sporn, vice-president, American 
Gas and Electric Company; New York. 
Discussion of will 


Mr. J. L. 


Mr. Sporn’s paper 
presentation. 
Public Service-Company of 

[inois, Chicago, 
subject “Adjusting Operations to 


follow its 
Hecht, 

Northern 
his 
iit 


will have 


> 





Railway Identification Certificates and 
Hotel Information may be secured 
from the General Office of the. Edison 
Electric Institute, 420 Lexington Ave., 


New York, N. Y. 
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Present Trends.” Mr. F. A. Newton, 
The Commonwealth and Southern Cor. 
poration, New York, will present a dis 
“Commodity 
their relation to costs of production of 
electricity. At this session, Mr. Frank 
W. Smith, president, The New York 
Edison Company, and chairman of the 
Prize Awards Committee, will announce 
the winners of the several prize awards 
administered by the Institute. Presenta- 
tion of the awards will be made at the 
same time. The awards include the 
Charles A. Coffin Award; the H. MM. 
Byllesby Prizes; 
A. L. Lindemann 
H. McGraw the Thomas W. 
Martin Award, and the George A 
Hughes Award. Qn this occasion also, 
the first presentations of the new Edison 


cussion on Prices” and 


the Forbes Prize: the 
Prizes; the James 
Prizes; 


Electric Institute Medal for resuscita- 
tion by the Prone Pressure Method will 
be made. 

The report of the Nominating Com- 
mittee, the election of trustees and the 
transaction of miscellaneous business of 
the convention will conclude the pro- 

ram. 


General Information 


Convention headquarters will be lo- 
Hotel 


\Iorning sessions will con- 


cated at the ‘Traymore, on the 
Boardwalk. 
vene promptly at 10 a. m., daylight sav- 
ing time, and adjourn at | 
Wednesday evening session will convent 
it $.40 p. m. 


Registration and railroad | ticket 
validating booths are on the main lobby 
floor of the Hotel 


to the meeting 


‘Traymore adjacent 
room. ‘There will 
no charge for registration, but regist: 
tion is necessary to obtain the convention 
badge. Display of the badge is required 
admission to the convention sessions 
egistration booth will be open on Sun 
June 3, from 2.30 p. m. until 5 
On Monday, June 4, the boot! 
be open from 8.30 a. m. until | 
and on ‘Tuesday, Wednesday and 


Thursday until | p. m. 


p. m. 
trom 9 a. m. 


Recreation 


On Monday, June 4, 
p. m. 


from 4 to | 
in the Rose Room, Hotel Trav- 
more, a tea will be given for the ladies 
There will 


be dancing on Monday evening in the 


attending the convention. 


American Dining Room, main lobby ot 
the hotel, at 9 p. m. 


Hotels 
A circular giving rates and locations 
of the principal Atlantic City hotels 
together with a reservation blank ha 
(Continued on page 160) 
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In the BULLETIN of last February, 
emphasis was placed upon the important 
qsignment undertaken by a_ working 
sroup of the Electrical Equipment Com- 
about simplification, 


mittee to bring 


interchangeability, reduced cost and 
oreater security against energy diversion 
in the mounting of customers’ meters. 
The working out of a schedule of basic 
requirements coordinating as many as 
practicable of the large diversity of 
meter installation practices, was recog- 
nized as the key to the answer sought. 
practices, 
little 
encouragement to work for interchange- 


Faced by this diversity of 


meter manutacturers had found 


able standards. 


The Meter Mounting and Energy 


Diversion Subcommittees, at a joint 
hea 3 
meeting in Cincinnati on March 30, 
1934, agreed upon a schedule of basic 


requirements applicable to single phase 
watthour meters and a common mount- 
The Committee on \leter- 
ing and Service Methods of the Associa- 


ing de\ Ice. 


tion of Edison [Illuminating Companies 

was consulted and its support obtained. 
These requirements are: 

1. All manufacturers’ meters shall 

be interchangeable and applicable 


+ 
UC 


a mounting device which in 
turn should be suitable for use 
with all makes of meters. 

2. The shall be 


designed for the character of 


mounting device 
installation in which it will be 


used for a single meter or a 


group of meters, either indoor 
or outdoor. 

3. There shall be one seal for both 
meter and mounting device. 

+. Service wires and service termi- 
nals shall be accessible after the 
meter is installed only by the 


removal of a seal. 


wal 


Unmetered terminals for test 


purposes shall be under a seal. 

6. Meters having a neutral poten- 
tial connection shall be provided 
with a means within the meter 
of connecting the neutral to the 
meter base. 

/. The meter base shall not be in- 
sulated from the mounting de- 
vice. The mounting device shall 
be provided with an uninsulated 
terminal for the service neutral. 

8. Service load 


wires and wires 


within the 


mounting 


meter 


STANDARDIZATION OF HOUSE METERS FOR INTER- 
CHANGEABLE MOUNTING ACCOMPLISHED 





should be kept separate and 

means provided to prevent the 

insertion of jumpers by unau- 
thorized persons. 

9. The meter equipment shall pro- 
vide means for entrance of ser- 
vice as required by the character 
of installation. 

10. If at all feasible the develop- 
ment should be of such a char- 
acter that could be applied to 
existing meters. 

‘The schedule of requirements accom- 
plished, the representatives of the utility 
groups met with representatives of the 
four meter manufacturers, describing 
their objective, presenting their schedule 
of basic 


requirements and requesting 


cooperation, —this cooperation being 
immediately pledged. 
The manufacturers responded 


promptly, proposing a solution at a 
joint meeting held in New York City, 
on May 2. This proposal was received 
favorably by the Electric 


group and_ the 


Light and 
Power manufacturers 
were advised to proceed at once with 
The manufacturers gave 
full assurance that the working out of 
all remaining details of design would be 
expedited and the new standard meters 


its execution. 


made commercially available very 
promptly. Orders will be accepted at 
once. 
The Interchangeable Standardization 
Summarized 
This new interchangeable standardi 
zation briefly may be defined as follows: 
(1) Henceforth all four manufac- 
turers will offer two standard single 
phase meters: 

Ivpe A—a bottom connected meter, 
similar to and interchangeable with the 
present Type A line manufactured by 
the General Electric, Sangamo, and 
Duncan companies. 

Type S—a so-called socket or detach 
able meter, similar to and interchange 
able with the present Westinghouse CS 
meter. 

(2) This 


only 


standardization applies 
in matters of meter housing and 
connection terminals. It does not in 
anv way concern the mechanisms and 
characteristics of the meter proper. 

(3) The aim for the standard in- 
terchangeable meters, types A and S, 
will be the maximum simplicity and 
economy consistent with effective and 
satisfactory operation. 

(+) The present Type B & C lines 
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of equipment now manufactured by 
the General Electric, 


Sangamo, and 


Duncan Companies, will be con- 
tinued. 
Some question has been raised con- 


cerning the manufacturers offering two 
standards instead of one. It is generally 
felt, that this is desirable. 
Regardless of the type and design of a 
new meter mounting to meet the _ re- 
quirements as presented, there would 
undoubtedly continue an appreciable de- 
mand for an 


how Cver, 


chamber, 
bottom connected meter interchangeable 
with and similar to those that have been 
used for several years. It will be a defi- 
nite gain therefore for this meter to be 
standardized among all of the manufac- 
turers, in addition to the fully standard- 
ized new method of mounting which fits 
in well with the modern trend in meter 


open terminal 


installations and service wiring. 


Meter Purchases Can Now Be Planned 


This agreement on meter standards 
clears the way for the operating com- 
panies intelligently to plan their house 
meter policies and pending purchases. 
It is in the simplification and unification 
of practices of meter installation and 
maintenance that the major opportuni- 
ties for economies exist, although this 


unification should lead to substantial 
savings in the purchase price of the 
equipment. The users are counseled to 
give prompt, although deliberate, con- 
sideration to determining how best to 
realize the benefits available from this 
standardization. The earlier and more 
earnest the response to the new 
reflected by 


the utilities, the 


stand- 
the purchases of 
sooner will the full 
benefits of consolidation and quantity 


ards, as 


production become available. 
Coordination of Meter Mounting and 
Service Entrance 
‘The very definite and increasing trend 
to the outdoor location for the meter 
emphasizes the need that meter mount- 
ing practices be coordinated with service 
entrance This problem of 
service entrance practices, as noted in 
the April BULLETIN, has been included 
in the assignment of the Meter Mount- 
ing and 


pl actices. 


Subcommit- 
The agreement on the Type A 
and ‘Type $ 


Energy Diversion 
tees. 
standard interchangeable 
meters clears up a major item, and en- 
ables concentrating on the service run 


and service entrance features. 
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OPERATING EXPERIENCE WITH THE INTERCONNECTION 
OF PRIMARY LIGHTNING ARRESTER GROUNDS 
AND SECONDARY NEUTRAL 


At the meeting of the Transmission 
and Distribution Committee in Cleve- 
land on March 26, several companies re- 
ported experience with the interconnec- 
tion of primary lightning arrester grounds 
Inasmuch as 
this method of protection is comparatively 
for the 


and the secondary neutral. 


and part has been 


practiced on a trial basis, the following 


new most 


experience should be of general interest. 
COMPANY A. 

During 1932-1933, direct interconnec- 
tions of the lightning arrester ground 
wires and the transformer secondary neu- 
tral wire were made at six thousand lo- 
cations. ‘he interconnections were made 
only where the secondary neutral wire 
was grounded to two or more water pipes 
Ihe statistical 
data for troubles during thunderstorms 
Table I. 

For both years, the effects of the inter- 
connections were as follows: 

a) The rate of transformer failures and 
fuse blowings due to lightning was decreased 
about 65 per cent. 

b) No increase in troubles on customers’ 
premises was reported as being due to the 
interconnection. (With normal arrester pro- 
tection, the cost to the company for the dam- 
ages on the customers’ premises due to light- 
ning averaged about $100 per year in 1930-31 
vhen detailed investigations were made.) 
_(c) The rate of arrester failures due to 
ghtning at the locations of the interconnec- 


in customers’ premises. 


are shown in 


SUMMARY OF 
Three 
Point 
Protec 
tion 


Ground 
Not lowered t« 


NO of loc ations 

ete : 

Vate instalied 

Primary fuses blown: 
1931 before change. 
1932 before change 
1932 after change... 
1933 


1931 before change 
1932 before change 
1932 after change .. 
1933 
Transformers Damaged: 
1931 before change 
1932 before change 
1932 after change 
| a 
Trans. Winding Failures: 
1931 before change 0 
1932 before change V0 
1932 after change — 0 
1933 | 0 


* ° . . oe 
Installed before lightning season of 1932. 


EXPERIENCE 
Surs 

Proof 

Trans 
formers 


Salted 


Taste I—(Company A) 


Total 
Total 
(a) 
(b) 


No. of Interconnections 
No. of Transformers Involved: 
Standard arrester protection. . 
Interconnections 
Total No. of Arresters Involved: 
(a) Standard arrester protection.... 
(b) Interconnections 
Troubles During Thunderstorms 
Standard Arrester Protection 
Transformers burned 
Fuses blown 


OUE.... 


Total... 
Arrester Failures 
Interconnections 
Transformers 
Fuses blown 


burned out 


Total 
Arrester Failures 
Reduction in Rates of 
fuses blown—% 


Transformers burned 


*T he interce 
rated on the 
periods of lightning 


nnections 


f the number of transformer 


trouble. 


basis 


tions was about double the rate for locations 
where standard arrester protection was used. 
With interconnections, the rate of arrester 
failures has been about 25 per cent higher 
than the rate of transformer burnouts. (Com- 
plete use of the interconnection by the com- 
pany would result in an increase of about 
25 arrester failures a year.) 
COMPANY B. 

For the year 1933 the number of pri- 
mary fuses blown expressed on a_ per- 
centage of the total transformer installa- 


TasLceE I1—(Company B) 
WITH DIFFERENT TYPES OF 


$6000 Feede 


Ground Salted 


4697 


Salted and = Surrt 
lowered to 
30 ohms 


owered 


30 ohms 30 ohms 


8 62 ; 68 
9-10-31 3-1-32 4-1-32 


13 24 ; 26 


161 11 
106 2 


Record 


50 


40 
18 


11 


0 
0 


data available 


were made in part during 


LIGHTNING 
Feeder 


Ground 


1932 


3,000 


1933 
6,000” 


21,840 
10,990 


1.238 
0.086 0.081 
0.128 
0.302 


0.134 
0.333 


0.467 
0.183 


0.430 
0.152 
out and 
64.7 
re, the 


data ire 
the system during 


tion all of 


standard transformers on the system and 


was 8.7 per cent for our 


10.3 per cent for the 117 surge-proof 
Moreover in 1933 we had 


six cases of De-Ion gap failures on the 


transformers. 
117 surge-proof transformers. In view 
of the fact that the surge-proof trans- 
formers have been installed primarily in 
outlying rural districts we may express 
the between 


comparison surge-proot 


PROTECTION 


Heavy 
Not 


Total 
Excl. 
Surround- 
ing Feeders 
& Heavy 
Fusing 


Salted 


163 


94 


4 1 
+ 1 


betore heavy fuses installed 
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and the standard trans- 
formers based only upon standard trans- 
In this 
case the number of fuses blown was 15.8 
per cent as compared with 10.7 per cent 
for the surge-proof transformers. A 
summary, Table II, gives the experience 
of this company with different types of 
lightning protection. 


transformers 


formers in the outlying areas. 


COMPANY C. 

Operating experience with lightning 
arrester grounds bonded to the secondary 
neutral conductor at distribution trans- 
former installation appears in Table III. 

Interconnection was completed several 
years ago to the extent that it was prac- 
ticable. Experience prior to interconnec- 
tion is not available. A marked decrease 
in meter failures has been experienced 
in recent years. This is attributed partly 
to interconnection. 


COMPANY D. 
(See Table lV) 
Interconnection was begun in 1932 and 
will be continued until completed. 


COMPANY E. 
(See Table V) 
Transformer cases were grounded with 
interconnection. Fifteen failures were 
primary lead burnoffs, possibly due to 
grounded tanks. It is expected primary 
lead burnoffs will not be as frequent 
hereafter. 
COMPANY F. 
(See Table V1) 
regular 
practice for the past twenty-five years. 
Transformer cases have been grounded 
to the neutral conductor since 1931. An 


Interconnection has been 


increase in transformer failures has been 
experienced since transformer cases were 
grounded. 

COMPANY G. 

Table VII gives for the year 1933 a 
record of troubles on single-phase dis 
tribution transformers in an outlying pro- 
tected area. 
established 


Interconnection has been 


wherever there were three 
grounds on a secondary network. 
From Table VII the effects of inter- 


connection apparently were: 


a. A decrease in trouble rate of 73.5 pe: 
cent. 

b. An 87 per cent decrease in the cost of 
trouble. 

c. An increase in meter troubles due to 
lightning. (The records do not show any 


increase of damage to customers’ equip- 
ment due to the interconnection.) 

. A higher rate of lightning arrester fail- 
ures. 

The failure rate of one make and style 
is apparently much greater than that of 
the others. 
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COMPANY H. 


Approximately 1300 distribution trans- 
2300-volt 
system have their arrester grounds inter- 


formers on the distribution 
connected with the secondary neutral. 
These installations include practically all 
arrester-protected which 
feed 2 or more customers having water 


transformers 


pipe secondary neutral grounds of 15 
ohms or less and a driven arrester ground 
at the transformer pole. Experience with 
part of this group extends over a 3-year 


period, 


May, 1934 


The results of operating experience 
with the interconnection in 1933, which 
was an unusually severe lightning season, 
are summarized below: 


Transformer Troubles 
The rate of trouble at transformers 
with the interconnection was approxi- 
mately 75 per cent less than at those with- 
out it. Even for the smallest and oldest 
transformers, a 66 per cent reduction in 
trouble was obtained by use of the inter- 


connection. 








Taste I1I—(Company C) 


W ithout 


Interconnected Interconnected 


Arresters Arresters 
Average number of transtormers, 1932 & 1933 734 18 
I'ransformer failures due to lightning, 1932 & 1933 ma z 1 
Rate of failure (per 100 per year), 1932 & 1933.. ; ie 13 2.75 
Lightning arrester failures, 1932 & 1933. 11 0 


TABLE IV 


(Company D) 


Without 


Interconnected Interconnected 


Arresters Arresters 
Number of transformers, 1933 1432 $275 
Transformer failures due to lightning, 1933 0 55 
Rate of failure (per 100), 1933 0 666 
Lightning arrester failures, 1933. 2 0 
Taste V—(Company E) 
Without 
Interconnected Interconnected 
Arresters Trresters 
Number of transformers, 1933 3780 
Transformer failures due to lightning, 1933 28 
Rate of failure (per 100), 1933 ee a atest .74 
Rate of failure average for 1927 to 1930 inclusive 55 
Lightning arrester failures, 1933............ 4 
TasLte VI—(Company F) 
Interconnected 
Arresters 
Average number of transformers, 1930-1932 inclusive , ociahs 2100 
I'ransformer failures due to lightning, 1930-1932 inclusive ae eee 5 
Rate of failure (per 100 per year), 1930-1932 inclusive I eee ee 08 
Rate of failure (per 100 per year), 1923-1930 inclusive... , ess Se 05 
Lightning arrester failures, total, 1930-1932 inclusive ye eee See 8 
TasLte VII—(Company G) 
Interconnected Standard No 
Irresters Arresters Arresters 
No. of transtormers 3666 847 518 
Transformers burned out 9 24 3 . 
Transformers burned out/100 trans 25% 2.84% 2.5170 
Misc. troubles, fuses, etc 118 85 2 61 
Misc. troubles/100 trans 3.21% 10.04% 11.78% 
Total troubles ‘ 127 109 ey 
Total troubles/100 trans 3.46% 12.88% 14.29% 
Trouble cost/100 trans $33.30 $257.70 $288.90 
{rrester Trouble Rate by Lightning : 
ippro.No. Failure Appro.No.  Failuri 
Involved Rate Involved Rate 
Make A so 3300 0.12% 830 0.00% 
2 NE Eick aiadem a rednes Bas Vee gees 1800 0.22 400 0.24 
a wee 500 2.65 100 1.84 
Se 1200 0.17 350 0.00 
“ «“ —_— La ee ee 500 0.00 
Meter Failures by Lightning , 
Meter failures or Sse cuenta 104 5 : ie 
Meter failures/1000 kva trans. cap............ 2.05% 92% 1.80% 
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A comparison of troubles with and 
without the interconnection is given in 


Table VIII. 


Meter Troubles and House Fuse Blowings 
From limited experience, it has been 
found that the interconnection has not 
increased consumer’ meter lightning 
troubles. Table LX is a summary of this 
experience for a part of the 1933 light- 
Approximately +75,000 
meters are involved in the area studied. 


ning season. 


Likewise, there appears to be no defi- 
nite tendency for increase in house fuse 
blowings as determined:from an investi- 
gation of 154 cases selected at random 
over a large area after a severe lightning 
storm. This limited investigation further 
revealed that practically all of the house 
fuse blowings occurred at 500 feet or 
more from the transformers, thus indi 
that they were probably due to 
originating on the secondaries 
rather than from discharges, primary to 


cating 


surges 


secondary, through the arrester intercon- 
nection at the transformers. 


Arrester Failures 

The majority of the 3100 arresters on 
distribution transformers are rated at 6 
kv. In 1933, 12 units or 0.4 per cent 
failed during lightning storms, while none 
were reported damaged during other 
periods. Of the 12 cases, 9 were on the 
1333 interconnected transformers, and 3 
on the 324 protected transformers not 
having the interconnection. Thus, the 
rate of failure was no greater at trans- 
formers with the interconnection than at 
others. The number of cases involved 
may not be sufficient to draw final con- 
clusions, but to date the interconnection 
has not caused increased arrester failures. 


Arresters on Line Side of Cutouts 


On the 2.3 and 4 kv distribution sys- 
tems lightning arresters are connected on 
the line side rather than on the trans- 
tormer side of the fuse cutouts. The prin- 
cipal reason for this practice is to main- 
tain lightning protection for the cutout 
even after the fuse has blown. 

There is generally sufficient capacity 
so that faulty arresters either blow up or 
burn clear of the circuit without the need 
ot any fuse protection. Connection on 
the line side of the cutout therefore re- 
duces the number of service interruptions 
resulting from blown fuses. Further- 
more, the distribution transformers in 
general are fused only for short-circuit 
Protection to increase service reliability, 
and such high capacity fuses would prob- 
ably be of little or no use as protection 
in clearing the relatively infrequent case 
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Tasrte VIII—(Company H)—Fuse, Fust Box anp TRANSFORMER 
Trous_e Due to LIGHTNING—1933 


Cases of Trouble 


Troubles per 100 


Transformers 











No. of Fuse and Fuse and 
Trans}. Fuse Box Transf. Total Fuse Box Transf. Total 
With Interconnection 1333 5 13 18 0.37 0.98 1.35 
Without Interconnection 6753 139 207 346 3.07 5.13 
Total. 8086 144 220 364 Zita 4.50 
*324 of these have arresters, and because of their small size and location in outlying sections of the 


t 


‘Taste -LX—(Company H)—\MFTER 


With Interconnection 
Without Interconnection 


Total... 


Supplying Meters 


city experienced about as much trouble as unprotected transformers 


Trovue.es, May 1 to June 15, 1933 


Me ter 
Troubles 


Transformers 


Meter Troubles per 
100 Transformers 








1333 17 1.3 
6753 163 2.4 
8086 180 Zee 








of an arrester which develops a long con- 
tinued high resistance fault. 
COMPANY I. 

As a result of trial installations of in- 
terconnected transformer and secondary 
neutral grounds made during the year 
1932, the decision was made to equip all 
transformers not so equipped with light- 
ning arresters and to interconnect all 
lightning arrester and neutral grounds 
in our territory outside of the city 
district. 

The work of installing arresters on 
all transformers in the suburban district 
not already equipped with arresters, and 
interconnecting the arrester ground and 
transformer neutral at all locations was 
begun early in 1933 and was in progress 
during the entire year. It was estimated 
to have been 90 per cent completed on 
July 1, and is now completed except for 
a few scattered locations. 

The lightning season was particularly 
severe in 1933, both as to the number of 
storms and their severity. Interruption 
on the 24,000 volt system may be taken 
as an indicator of storm severity when 
compared to those of previous years. In- 


terruptions due to lightning since 1929 
for the 24,000 volt and the 4800 volt 
systems for the city and suburban dis- 
tricts are shown in Fig. 1. It will be 
noted that there was a greater number of 
failures on the 24,000 volt system in 
1933 than for any other year except 1931, 
although 
made in lightning protection since 1931. 
Interruptions on the 4800 volt system 
in the city and suburban districts follow 
the trend of 24,000 volt interruptions 
prior to 1933, Each year there have been 
a greater number of interruptions in the 
suburban district than in the city district 
until 1933 when interruptions in the 
suburban district were even fewer than in 
1932. From this it is concluded that the 
interconnection and installation of ar- 
resters on all suburban distribution trans- 
formers have added protection to the line 
as well as to the transformers. 4800 volt 
interruptions, therefore, cannot be taken 
as a reflection of storm conditions in the 


some improvement has been 


suburban districts. 
Distribution Transformer Failures 
The distribution transformer failures 
due to lightning for the last three years 


Table X. 


are shown in 








TasBLeE X—(Company I) 


Suburban, with arresters not interconnected 
Suburban, with arresters interconnected.... 
Suburban, without arresters ae 
City, with arresters not interconnected 
Location unknown 


Total. 











Taste XI—(Company I) 


Transformers with arresters...... 
Transformers without arresters.. 





1931 1932 1933 

21+ 217 96 

‘ om 149 

ee 135 27 75 
34 29 44 

50 42 36 

433 562 400 
Suburban City Total 
22,800 15,900 38,700 
5,000 5,000 
27,800 15,900 43,700 
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The approximate number of trans- 
formers on the system as of Jan. 1, 1933, 


is shown in Table XI. 


Fuse Outages 


The number of fuses blown during 
1933 marked decrease 
over 1932, 


showed a 
especially during the latter 
part of the lightning season. A great 
deal of this reduction was due to the 
installation of lightning arresters on the 
5000 transformers on farm lines not so 
protected, but the interconnection un- 
doubtedly helped considerably. ‘There 
were about 4900 blown fuses in 1932 and 
about 2900 in 1933. 

The charts in Figs. 2 and 3 show the 
effect of the gradual installation of light- 
ning arresters on farm lines and the inter 


very 


connection of grounds on transformers 
and fuse outages. 


Arrester Performance 

The effect of the interconnection on 
the failures of lightning arresters has 
not been marked enough to draw any 
definite conclusions as yet. The ques- 
tion has been raised as to whether the 
interconnection has increased the numbe1 
of fuse outages on customers’ premises 
and also the number of meter failures. 
We are able to find no evidence of any 
marked increase in fuse outages and the 


(Continued on page 156 
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OPERATING EXPERIENCE IN CONNECTION WITH DISTRIBU- 


TION TRANSFORMERS, FUSES AND LIGHTNING ARRESTERS 


On the Minneapolis 4 KV Common Neutral Grounded System, 
Using the “Interconnection” Method of Lightning Arrester 
Grounding Both on Urban and Rural Lines 


By D. M. BUNN and M. T. JAMIESON 


Superintendent of Distribution and Distribution Engineer, respectively, 
Northern States Power Company, Minneapolis District 


Presented at Meeting of 


During the past several years engineers 
trom many utilities have made inquiries 
regarding the use of our + kv common 
neutral grounded system of distribution 
s well as inquiries regarding our operat- 
ing experience while using lightning ar- 
rester grounding by interconnection. In 
order that we might know, as well as to 
obtain information which might be of in- 
terest and benefit to the electrical indus- 
try in general, we have kept records of 
distribution operating data which would 
either prove, or disprove, our theories re- 
varding this type of distribution system. 

From these records it is now possible 
to determine the total number, the per- 
centages and the cause of transformer, 
tuse and lightning arrester interruptions 
ind failures. 

The following data cover some of the 
records as kept for the year 1933 as well 
‘sa few summaries and comparisons of 
reports of previous years. 

[In analyzing these figures, the follow- 
ing pertinent facts should be kept in 
mind: The transformers covered in this 
report are all protected by lightning ar- 
testers and primary fuse cutouts fused, 
tor the most part, at one ampere per kv-a. 
The lightning arresters are connected to 
the primary on the line side of the trans- 
former fuse cutout and the ground lead 
is connected to the neutral wire which is 
the common ground wire for the secon- 
dary system as well as the 4 kv star con- 
nected primary system. The resistance 
to ground of this common neutral wire, 
in the vast majority of cases, is less than 
lohm and rarely over 3 ohms. 

The grounding practice used is shown 
in Fig. 1. The 1933 Distribution Trans- 
tormer and Transformer Fuse Opera- 
tion Record for the Minneapolis Divi- 
sion is shown in Fig. 2. 

The Minneapolis District has an ap- 
proximate area of 510 


served at present by 


miles, 
5,866 distribution 
Of this number, 13 trans- 


square 


transformers. 





I'ransmission and 
Cleveland, Ohio, March 26, 1934. 


TABLE I: 
COMPARATIVE RECORD OF TRANSFORMER 
BURNOUTS 
Minneapolis Division, Excluding Minnetonka 
District 
1920 to 1933, Inclusive 


Distribution Committee, E.E.1., 


formers, or .22 per cent, were burned out 
due to all causes during the year 1933. 
The record shows, in detail, the various 
sizes and the conditions responsible for 
the transformer failures. Considering 
the fact that only 3 distribution trans- 


























Total | No.of | %of | No.of | %of fomers, or .051 per cent of the total 
No. of |Burnouts|/Burnouts Burnouts} Total number of transformers, were burned 
ee eee aA Tots ) To. of : : 2 ; 
Year | Transf. | Due to | of Total) Due to |_No. o out due to lightning, it seems quite con- 
in Serv. all No. of | Light- |Burnouts ‘ ‘ ; : 
Causes | Transf.| ning | Due to clusive evidence that the lightning ar- 
Light- rester connections, as used by this Com- 
ning . ; : 
aeeaek eee ee pany since 1920 and which have in the 
1920 | 2855 45 1.58 past few years become commonly known 
1921 | 2921 | 51 | 1.75 See scans - eae ie, 
as lig g arrester g g by in- 
1999 | 3183 40 1 96 a lightning irrestet roundin vy in 
1923 | 3269 16 49 terconnection, are highly satisfactory. 
9 , 9 rye ° . ° 
1924 | 3188 4l 1.28 Table I gives figures taken from an- 
1925 3428 58 1.69 a i : - : 
1926 | 3950 25 63 nual reports since 1920. ‘These figures 
1927 | 4032 15 372 show a marked decrease in transformer 
1928 4225 15 35 9 60.0 a ‘ i ie a 
1999 | 4679 - 150 9 OR 6 failures and we feel that it is a remark- 
1930 | 4937 16 344 5 31.3 ably good transformer operating record. 
Leh 4 ) ¢ 9 > > oan ° e — ° 
1931 | 5a - 241 . %.2 Vhat portion of the 1933 Transformer 
1932 | 5667 9 158 i (7.5 eae: gS Nie ok 
1933 | 5866 13 222 3 23.0 Record headed ‘*Minnetonka District 
includes 837 transformers. The Minne- 
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tonka District is a suburban area which 
includes several small communities, sum- 
mer resorts, and rural territory surround- 
ing the Minnetonka lakes. “he approxi- 
mate area of this district is 130 square 
miles. 

The changing of the Minnetonka Dis- 
trict primary distribution system from 
2300-v delta to + kv star common neutral 
grounded system has been under way for 
several years and was just completed in 
1932. This is the first complete trans- 
former and fuse operation report made 
under these conditions. 

With a total of 3 transformer burn- 
outs, or .35 per cent of the total of 837 
transformers, it appears that this area will 
compare very favorably with the Minne- 
apolis area as to percentage of trans- 
former burnouts due to all causes. Al- 
though there were 2 burnouts due to 
lightning, .23 per cent of total trans- 
formers, both were due to direct strokes, 
one being on the primary system and one 
on the secondary service from the trans- 
former. Considering the fact that this 
entire area has relatively few grounds on 
the common neutral system as compared 
to the Minneapolis District, the results 
seem very gratifying. 

Prior to 1927 when this Company put 
chased the distribution system in the 
Minnetonka District, it was not required 
that the consumer have a ground on the 
secondary neutral at his service entrance. 
All new customers connected since 1927 
have been required to supply a ground at 
the service entrance and a large number 
of individual driven grounds were in 
stalled at 
time the changing over of the primary 


transformer locations at the 


system from delta to + kv common neu- 
tral grounded system took place. 
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In checking over our records in re- 
gard to the number of meter burnouts 
due to lightning, I find that when the 
system was operated at 2300 volts delta 
there was an average of 15 burnouts per 
year due to lightning. 

Since the system has been cut over to + 
ky common 
we have had an average of 8 burnouts 


5,000 


neutral grounded system, 


per year, with a maximum of 
meters in service. 

It will 
that with the 


gyrounded 


also be interesting to 
4 ky 


system, we 


note 
common neutral 
have not lost a 
meter where the service is of the pres- 
All losses 
ungrounded services. 

Another argument in favor of the + 
ky common 


ent approved grounded type. 
have occurred on 
neutral yrounded system 
is our experience with a farm line. This 
line is about 2 miles long, built with 
bare 3-strand number 10 copper primary 
on + pin cross-arms. During the time 
we operated this line at 2300-v it was 
hit a great many times. In some cases 


only transformer fuses were blown; in 


We 


have a record of 2 transformers, 2 light- 


others, equipment was damaged. 


ning arresters, | pole, and 3 cross-arms 


destroyed by lightning on this 
line. Since the 


over to + ky 


being 
line has been changed 
common neutral grounded 
system, using interconnection method of 
lightning arrester grounding, we have 
not had so much as a blown transformer 
Tuse. 

It is also of interest to note that since 
changing over the Minneapolis distribu- 
tion system of primaries 2300-v 
delta to + kv star 


tral grounded system and the intercon- 


trom 


using common neu- 


srounds, the 


potential coils burned 


nected lightning arrestet 


number of mete: 


May, 1934 


out due to lightning has been materj- 
ally reduced. 

The successful and safe operation of 
either the common neutral system or any 
system using the so-called “interconnec 
tion’”’ method of lightning arrester _pro- 
tection depends on the adequacy of the 
grounding system. It is a well estab- 
lished fact that where a multiplicity of 
pipe grounds exists on the sec- 
ondary services, as is the case in urban 
districts, the resistance to ground of the 
neutral conductor is very low and fur- 
nishes a highly reliable lightning ar- 
rester ground. 


water 


The changing of the 
city distribution 


Minneapolis 
feeders from 2300-v 
delta to + kv common neutral grounded 
system was carried over for a number 
of years and was completed in 1924. At 
that time a survey was made over the 
city and the ground resistance taken at 
122 locations. The highest resistance at 
that time was 1.5 ohms. ‘The lowest 
was 0.10 ohm. Since that time hun- 
dreds of additional ground connections 
to the common neutral have been made 
through the connection of new = cus- 
tomers. 

Our 
cated in the above records, has been prac- 
tically ideal and is, for the most part, 
due to the reliability of the ground svs- 


operating experience, as indi- 


tem. 

In the minds of many engineers the 
advisability of using the interconnection 
method of lightning arrester protection 
on rural lines is rather questionable. 
Our rural line experience, however, has 
been highly satisfactory while using the 
interconnection in conjunction with our 
common neutral system. Approximately 
700 miles of suburban and rural lines 
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Fig. 2—Transformer Record, 1933. 
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of this type are now giving practically 
yninterrupted and hazard-free service 
in the Minneapolis Division. 

A review here of a few of our operat- 
ing experiences with this type of light- 
ning arrester protection may help to sub- 
stantiate Our views as to the safety of 
these lines. 

During a severe windstorm, two poles 
carrying a 66 kv transmission line, + kv 
rural farm line and a company tele- 
phone circuit broke, resulting in the 66 
kv lines falling and lying on the + kv 
common neutral rural line and the tele- 
phone circuit. After the 66 kv line had 
tripped out, the station operator reclosed 
the 66 kv circuit breaker which resulted 
inthe second discharge into the + kv com- 
mon neutral system. The only damage 
done on the distribution system was the 
blowing of the primary sectionalizing 
fuse on the station side of the fault, the 
complete shattering of three lightning 
arresters which were grounded to the 
common neutral at three single-phase 
transformer installations within 34 
mile of the short circuit, and _ the 
welding of the contacts on one snap 
switch as well as several burned out 
lamps at the nearest customer who was 
only three spans away and the only cus- 
tomer connected to the transformer. 

It seems only reasonable to believe 
that, because of the fact that the light- 
ning arresters all along this rural line 
were tied into the low resistance com- 
mon neutral ground, these two 66 kv 
surges were dissipated and the potential 
held down on this 4 kv system to such 
alow value that no material damage 
was done. ‘There were no transformer 
or customers’ fuses blown during this 
storm. 

Table IL shows a number of ground 
tests made on the common neutral as 
well as isolated driven grounds installed 
along a range of hills which is probably 
the highest elevation near Minneapolis 
in the vicinity where this storm struck 
our line, causing the 66 kv line and the 
+kv rural farm line to get together. 

Figs. 3 and + show results of a field 
check on grounds following direct 
strokes of lightning, causing damage to 
poles. In neither case was there any 
fuse blowing or damage caused to cus- 
tomers’ equipment or wiring. It will be 
noted in Fig. 3 that two lightning ar- 
testers were destroyed at this location 
due to the severity of the lightning dis- 
charge, 

We have often been asked how many 
cases of failure of customers’ equipment 
and wiring we have had on our system, 
also the number of accidents, which can 
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Fig. 3—Grounding investigation following a lightning storm on a 
common neutral system rural line. 
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Fig. 4—Grounding investigation following a lightning storm on a 
common neutral system rural line. 
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TasBce II: 
WILLISTON Park Roap—GrounpD TESTS 


General Elevation: One of the Highest and 
Most Irregular Ridges Near Minneapolis 














s& =\e = - 
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~ eee Eits Ba ee 
el ak tee Te cio 5 3 
— = be ZmIS oa ~ 
Resistance—Ohms 
1 10-15-30; .6 .62| 25.5; 25.5) Copperweld 
2 |10-15-30) 1.15) 1.24) 18.7) 18.7) 34” Pipe 
3 |10-15-30 62} .62; 47.7) 47.7) 4%” Pipe 
4 |10-15-30) .85 
5 10-15-30, 1.7 | 1.8 | 94 | 94 | 34” Pipe 
6 {10-15-30} 1.35} 1.4 |275 (275 | 34” Pipe 
7 (10-15-30) 4.1 | 4.2 | 58 | 58 |2-34” Pipes 
6 ft. apart 
8 {10-15-30} 4.1 | 4.2 1120 (120 | 34” Pipe 
9 (10-15-30) 1.2 | 1.26) 34.7) 37.7; Copperweld 
10 |10-15-30) 3.2 | 3.2 1256 (256 34” Pipe 


be traced to excessive voltage being in- 
troduced on customers’ premises. 

We tind, by checking with the city 
electrical inspector and with our own 
Service Department, that there has not 
been a single case of trouble or damage 
to interior wiring due to excessive volt- 
age which has been experienced since the 
common grounded neutral and the in- 
terconnection method of lightning ar- 
rester grounding has been in general use 
throughout the city. During this time 
we have had experience with the + ky 
primaries crossing up with secondary 
wires and services during storms, 13 ky 
short circuits to the + kv primaries as 
well as having had a number of light- 
ning arresters completely broken down 
due to lightning and other causes such 
as Water getting into the arrester, caus 
ing corrosive deposits to close the spark 
gap and resulting in a primary power 
current flowing into the common neu- 
tral. In many of such cases the arres- 


ters have been completely destroyed; 
while, in other cases, 
lead 


feeder circuit breaker would open at the 
substation. 


the primary or 
ground would burn off or the 
In none of these cases has 
any trouble been experienced on the cus- 
tomers’ interior wiring or equipment 
due to excessive voltage. 

On our suburban and rural lines, 
neither our own wiring inspector nor 
the Service Department has any records 
of any damage having occurred on cus- 
tomers’ wiring due to excessive voltage 
because of lightning arresters being con- 
nected to the common grounded neutral. 

The tabulation of ground tests made 
at random on our rural 4 kv common 
grounded neutral lines (Table III) in- 


dicates the superiority of this system of 
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rascie Ill: 
RESISTANCE IN OHMS OF THE CoMMON NEU- 
TRAL AND ISOLATED GROUND Robs TO GROUND 
4”-10 FT. Rops 





“= -—-2 Ss 2 

28 |£=3|_§ <3 83 

= ZAak| an SS os 
1 17- 1-32] 1.02 20.0 Sand Dry 
2 |7- 1-32} .82 | 13.7 Peat bog Moist 
3 (7- 1-32) 1.17 |170.0 Sandy clay Damp 
4 |7- 1-32) 1.91 12.3 Clay . Moist 
5 |7- 1-32) 2.02 | 34.0 Clay Moist 
6 |7- 1-32) 2.12 42.0 Sandy clay Moist 
7 |\7- 1-32) 1.39 2.7 Clay Moist 
8 |7- 1-32) 1.12 | 29.5 | Peat bog Moist 
9 |7- 1-32) 1.47 89.0 Sandandclay Moist 
10 |6-23-32) 1.52 11.5 Yellow clay Moist 
11 |6-24-32) 1.22 |,17.0 Sandy loam Moist 
12 |6-23-32) 1.07 19.5 Sandy loam Moist 
13 6-23-32) 1.02 | 14.0 Yellow sand 

and clay Moist 
14 |6-23-32) .82 12.5 Sand Moist 
15 |6-24-32; .87 | 20.6 Sandy loam Moist 
16 6-24-32} .79 | 15.0 Sandy loam Moist 
17 \6-24-32| .72 11.0 Sandandclay Moist 
18 |6-24-32) .82 | 11.5 Sandandclay Moist 
19 |6-24-32) .92 10.7 Sandy clay Moist 
20 |6-24-32) .92 9.5 Clay Wet 
21 |6-24-32) .99 13.4 Sandy loam Moist 
multiple grounding as compared to in- 


dividual ground rods. 

The following 1933 record of various 
makes of distribution lightning arresters 
shows the number of replacements of 
each make of arrester and, to a certain 
durability of the 


(Table IV). 


degree, indicates the 


different makes 


Manufac- No. in 


turer Service 


& of Total 
of each make 


Replace- 
ments for all 
Causes 
A 3921 19 48 
3 1578 20 1.20 


& 17 1 92 
SYD il 1.23 


The 
all of those replaced for such reasons as 
break- 


age and electrical burnouts due to cor- 


arresters indicated above include 


radio interference, mechanical 
W ell as 
strokes of 


lightning. The latter cause is the one 


rosion within the arrester as 


those destroyed by direct 


which is responsible for the majority of 


failures of arresters as well as trans- 


former failures. 





A list of publications of the 
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Operating Experience With the 

Interconnection of Primary 

Lightning Arrester Grounds 

and Secondary Neutral 
(Continued from page 152) 
meter failures due to lightning showed a 
slight decrease last year. 

We are quite certain that the inter- 
connection of grounds has decreased our 
transformer failures and outages due to 
fuse blowing, although the installation 
of lightning arresters at the same time 
makes it difficult to say quantitatively 
how much of the improvement in service 
is due to interconnection and how much 
due to the installation of arresters. 

COMPANY J. 

Quantitative data for the past light- 
ning season cannot be analyzed exactly 
since the work of making interconnec- 
tions progressed during the lightning sea- 
son although there appears to be a deti- 
nite trend toward decreased outages. 

In 1932 there were 1006 fuse opera- 
tions on 4016 transformers or 25 per cent. 
In 1933 there were 1625 fuse operations 
on 5413 transformers or 30 per cent. The 
weighted average of these two seasons is 
28 per cent. Of the 855 interconnected 
installations, there were 16 fuse opera- 
tions or 1.87 per cent. As stated above, 
only a portion of these transformers were 
exposed during the 1933 season so that a 
performance ratio cannot be obtained. 

The greater efficiency of the intercon- 
nection has increased the duty of lignt- 
We do not feel that this 


increase requires any change in design 


ning arresters. 


of the modern arresters available since 
we doubt that an arrester could be de- 
signed to withstand a severe direct stroke. 
Any increased cost for distribution ar- 
resters is undesirable since their use at 
present is based on service requirements 
rather than economic consideration in the 
protection of small transformers. In the 
analysis, there were only three cases of 
damage to arresters on interconnected in- 
stallations. The majority of arrester fail- 
ures have been caused by entrance of 
moisture either due to dry process porce- 
lain or improper sealing of gap chamber. 

We are proceeding with the direct in- 
terconnection as rapidly as practicable on 
transformers feeding lighting customers 
whose services are grounded by a continv- 
ous underground water system. 

Where customers’ services are not s0 
grounded, we are installing a “neutral 
gap’? arrester, connected between sec 
ondary neutral and the primary arrester 
ground wire. ‘This arrester has a gap 
setting of 5 kv at 60 cycles. 
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ITS RELATION 


Public Service Company of Northern Illinois 


Presented at meeting of Transmission and Distribution Committee, E.E.I., 


General Considerations in Economic Studies 

Because of the constantly changing 
character of the load, problems of eco- 
nomical design usually involve transient 
rather than static phenomena. Most 
studies which have been previously made 
have not given proper consideration to 
In general, they have been 
based upon the assumptions that a cer- 
load 
They give the correct answer for the 
most economical method of serving such 
aload, but they do not take into consid- 


this point. 


tain constant was to be served. 


eration the changing character of the 
load nor the fact that what is really de- 
sired is the most economical service over 
i period of years. This appears to be one 
of the major points which needs _re- 
emphasizing in most distribution design 
work. ‘he importance of this fact has 
already been recognized in studies made 
by Mr. Merrill DeMerit and other lead- 
ing distribution engineers. 

The usual method followed in the 
past of giving consideration to the change 
in the character of load has been the 
preparation of a series of designs for 
periodic intervals, each based upon the 
estimated load to be served at that time. 
By taking into consideration the costs 
tor each successive change in the system 
and totalizing them on the present worth 
basis a satisfactory picture of the total 
overall costs of various systems under 
consideration is obtained. 

This plan of solving such problems, 
however, involves a very large amount 
of detailed work because of the numer 
ous layouts and estimates which must be 
made for each successive year. It would 
appear that possibly some attention might 
be given to the obtaining of a mathemat- 
ical expression (in which one of the 
variables would be the expected rate of 
load growth), to cover the economical 
design of various features of a distribu 
tion system, such as size of secondary, 
Primary voltage, etc. Such an expression 
would enable the average engineer to 
obtain a clear picture of the funda- 
mentals underlying the true economics 


of any individual case, and would avoid 


the necessity of doing such a large 


PRIMARY DISTRIBUTION ECONOMICS AND 
TO DISTRIBUTION COSTS 


By E. R. HENDRICKSON 


March 26, 1934. 


amount of detailed work. I am not sure 
that such an expression could be de- 
veloped in a sufficiently simplified form. 
However, from work done in connection 
with the Secondary Design Subcommit- 
tee on this problem, I believe that the 
possibilities of obtaining a satisfactory 
expression warrant its being given seri- 
ous study by a qualified mathematician. 

In any problem of primary design 
there are a number of features which 
are more or less fixed, and whose value 
must be established before the actual 
work of evaluating the variables may 
begin. This will include items affecting 
the quality of service, such as limits of 
voltage regulation, expected service con- 
tinuity, etc. There is also another class 
of items which will be fixed for any in- 
dividual case, but which must be evalu- 
ated and definitely established before the 
work can be completed. 
feeder work these will cover items such 
as. (4) 


feeder 


For primary 


between 
costs, (2) 


proper relationship 


costs and regulator 
tvpe of primary system to be used, ete. 
This third 


direct variables. The most outstanding 


leaves a class of items as 
item of this class, and the one with which 
engineers are most concerned in primary 
design, is that of the feeder voltage. The 
other factors, such as size and type of 
conductor, ete., are more or less de- 


pendent upon voltage used. 


Conditions Under Which Higher Voltage 


is Economical 


It has been recognized by Mr. De 
Merit that a voltage higher than 
2300/4000 will usually only be more 


economical at locations where (1) a 
large number of power circuits are re 
quired, (2) where the system is large 
enough to permit the elimination of a 
substation if higher voltage feeders were 
to be used, (3) where the average load 
density is high, on the order of 150-300 
feet. Studies 
for the Public 
Service Company system tend to con 


kw. per one thousand 


which have been made 
tirm these conclusions. We believe, how- 
ever, that there is one additional factor 
which should also receive mention in this 
connection. 
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Cleveland, 


In the general discussion of the use of 
higher voltage for distribution feeders 
it is usually assumed by most engineers 
that only the standard radial type dis- 
tribution is considered. A closer exami- 
nation of the above instances where 
higher voltage may be more economical 
will show that in general their use would 
justify some other form of service such 
as some type of a network, automatic 
throwover, or loop service. 

In the case first mentioned where a 
number of power circuits are necessary 
from a substation, the power load would 
undoubtedly be of considerable conse- 
quence, and would involve a number of 

The higher 
this 
usually take the form of at least semi- 
transmission lines, and would probably 


large customers. voltage 


feeders used in case would most 


be eqvipped with some form of automatic 
sectionalizing devices for the larger cus- 
tomers so that they could be operated as 
a closed loop. 

A system such as mentioned under the 
second point, where a substation could 
be eliminated by the utilizing of higher 
voltage teeders could probably also he 
served as well, and possibly more eco- 
nomically, but the use of a primary net- 
work if the load were not too scattered. 
The feeders would then take the form 
of transmission lines to various primary 
network units. 
load were so thin 
as to approach rural conditions, and if it 


However, if the 


extended over a considerable area, higher 
voltage radial feeders might easily be 
warranted, especially if much additional 
transmission line costs would be incurred 
in the erection of the additional substa- 
tions which would be required to pro- 
vide service at the lower voltages. This 
then becomes a problem of rural line 
economics, and its solution depends large- 
ly upon the relation between distribution 
transtormer costs and the additions re- 


quired to the transmission system to 
provide additional step-down substations 
to supply the larger voltage feeders. Our 


where 


studies indicate that in territory 
transmission facilities are already avail- 


able such that sources of supply at the 
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lower voltage may be provided not more 
than 10 to 15 miles apart, all of such 
territory may be more _ economically 
served at the lower voltage (4000). In 
this connection it is of course necessary 
to take all possible advantage of use of 
three phase transmission where load or 
distance warrants. 

A system such as that mentioned 
under the third point having an average 
load density of 150-300 kw. per one 
thousand feet, would undoubtedly have 
load of sufficient importance to warrant 
greater continuity of service than could 
be given by a high voltage radial feeder, 
which to be economical must necessarily 
serve a large area. On the basis of the 
size of city blocks most frequently found 
in the area surrounding Chicago, the 
loads given above would involve densities 
on the order of 10,000 to 20,000 kw. per 
square mile. 
works have been justified in many places 
where loads are much less dense. With 
the improvements in the design of net- 
work equipment and the development of 
the overhead protector, it would seem 
that this type of services should tend to 
be more economical for even less dense 


Standard secondary net- 


loads. 

The tendency shown above of a higher 
voltage feeder only being justified for 
larger load densities is also confirmed by 
strictly theoretical studies of hypotheti- 
cal cases which were made a few years 
ago. The results of these were presented 
at the meeting of the 
Engineering Committee of the former 
N.E.L.A. in May, 1932. These involve 


a comparison of the relative costs for 


Power Systems 


serving various load densities by the usual 
radial feeders at 2300 volts delta, 2300 

4000 volts “Y’’, and 4600 volts delta. 
They indicated that for load densities 
less than 175 kw. per square mile, the 
2300 volt delta system is the most eco- 
nomical, that between that value and 
densities about 2800 per square mile, a 
2300/4000 volt system was the most 
economical, and that above 2800, 4600 
volt delta was slightly more economical 
than the 4000 volt. At a density of 5000 
kw. per square which was the 
highest considered in that study, the 
4600 volt delta system was 8 per cent 


mile, 


cheaper in total investment cost that the 
4000 volt system. Obviously, a compari 
son with 6900 or 11,000 volts would 
show comparable results. These would 
indicate that the 6900 would not be 
more economical than the 4000 or 4600 
for densities much less than approximate- 
ly 10,000 kw. per square mile. ‘This is 
largely due to the higher cost of trans- 


EDISON ELECTRIC INSTITUTE BULLETIN 


formers and lightning protective equip- 
ment. 


Relative Cost Differences 


It will be noted from the above discus- 
sion, that the relative difference in total 
cost of the distribution system for vari- 
ous voltages is usually small, especially 
This indicates 
that in the final analysis the decision of 


for urban distribution. 


the voltage to be used will generally be 
based quite largely on other factors 
which cannot be evaluated, such as the 
type of the previous system, present 
equipment which must be utilized, the 
type of service required, and other special 
conditions. The real advantage of mak- 
ing such studies lies more in showing 
the limits of design, the elimination of 
generalities, and the avoiding of “rule 
of thumb” methods which frequently 
lead to wrong conclusions, than in at- 
tempting to pick out the lowest cost 
system on the basis of strictly economic 
factors. 
Other Factors Affected by Distribution 
Voltage 


There are also a number of other fac- 
tors which may be affected by the pri- 
mary voltage and which must be given 
definite consideration before a final an- 
swer can be obtained. Among these may 
be listed the 


increase in transformer 


outages on the higher voltage feeders. 
This may be curtailed to some extent 
by the use of step-down banks to serve 
groups of transformers at a lower volt- 
age. This practice is followed to a 
considerable extent on the system of the 
Public Northern 


Illinois, and its use results in more eco- 


Service Company of 


nomical distribution as well as the reduc- 
The chief 
disadvantage of this arrangement is the 


tion of transformer troubles. 


increased voltage drop and added losses 
introduced in the system because of the 
step-down transformer. This, however, 
is largely offset by the elimination of 
trouble and increased facility with which 
lower voltage lines may be operated. 
However, in many locations, particu- 
larly in rural territory where load is 
scattered, it is not practical to install 
transformers. 
Public 


system indicates that in such instances 


such step-down Experi- 


ence on the Service Company 
transformer fuse outages are consider- 


ably higher than at similar localities 


where lower voltages are used. This is 
probably partly due to the lack of ade- 
quate clearances in the higher voltage 
transformers. With the increased trend 
toward the development of trouble free 


transformers there should be a_ reduc- 
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tion in both the relative cost of lightning 
protection at the higher voltages and 
also a reduction in the relative outages, 
Other Phases of the Distribution Problem 

1. Transformer Loading. 

There is some tendency towards the 
operation of transformers at from 175 
to 200 per cent of their rating at peak 
load for average residential service where 
the peak lasts for only two or three 
hours per day, and in many cases only 
one or two days per week. It will be 
interesting to have an analysis of the 
operating results obtained from this prac- 
tise, both from the standpoint of the 
effect on the transformer 
failures and the effect on the tendency 
toward increased oil sludging. ' 
claimed on 


number of 


It has 


been some occasions that 
transformers of the usual compound im- 
pregnated type have a tendency to cause 
oil sludging when operated at on near 
their maximum temperatures. 


? 


2. Losses. 


Additional study should be made of 
the matter of increased losses due to 
grounds, leakage, faults, etc. This is a 
subject about which there is little spe- 
cific information available. The results 
of such a study will be of considerable 
value in distribution work, and should 
be made available when all information 
has been obtained. 

; 


3. Cost of Lightning Protection. 


Lightning costs for higher voltage 
(6900) transformers may run as high 
as 200 per cent greater than those of 
2300 volt transformers. As has been in- 
dicated it appears probable that this cost 
could be reduced and the efficiency of 
the protection increased if it were pos- 
sible to take advantage of all knowledge 
of lightning protection which is at pres- 
ent available. 

+. Use of Parallel Secondaries. 

One of the chief disadvantages of pro- 
viding increased secondary capacity by 
replacement of conductors is the cost of 
This 


warrants more serious general considera- 


transferring services. probably 
tion. The average of figures submitted 
by eighteen companies in connection with 
a questionnaire sent out to members o! 
the former N.E.L.A. last year by the 
Distribution Subcommittee in- 
dicated, for example, that under given 


Design 


conditions the average labor cost of in 
stalling 3 No. 2 secondaries was $44.00 
per 1600’, whereas the cost of replacing 
No. 6 with No. 2 secondary was $79.70 
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per 1000’, an increase of almost 100 per 
cent. It is probable that the increased 
cost of replacing other sizes of secondary 
would be in proportion if conditions were 
similar. 

This additional cost has been avoided 
in some cases on Public Service Company 
system by the installation of additional 
conductors in parallel with the present 
secondary conductors instead of replac- 
ing them with larger conductors. It is 
recognized that this method is not ap- 
plicable in all cases and that it might 
not be desirable from a_ mechanical 
standpoint to use it as a standard prac- 
tice. However, in many instances, es- 
pecially where necessary to rebuild the 
system within a few years, it provides a 
method by which overloads may be tem- 
porarily relieved at a reasonable cost, 
and avoids both the expense and incon- 
customers of 


venience to transferring 


services. 

Effect of Flicker on Distribution Design 

1. General. 

Because of the increase in the use of 
motor particularly 
the electric refrigerator, the effect of 
flicker due to motor starting currents 


driven appliances, 


upon both the primary and secondary 
distribution design is receiving increased 
attention. This ordinarily does not pre- 
sent serious difficulties in primary design 
unless flickers of especially high fre- 
quency are experienced. These are most 
usually caused by large single cylinder 
compressors or pumps and certain types 
of automatic welding equipment. In 
secondary design, however, the starting 
current of the average appliance moto1 
must be given definite consideration. It 
is important in this work to distinguish 
between objectionable and 


flicker. 
fae oticeable Flicker. 


noticeable 


There is rather general agreement 
that a voltage fluctuation of the order of 
14 to 2 volts which does not occur 
more frequently than 2 or 3 times per 
second 


will not be noticeable to the 


average individual. 

3: Objectionable Flicker. 

lhe objectionable flicker, 
however, is, to a large extent, a matter 
ot psychology, and involves so many 
personal 


limit of 


and variable elements that it 
cannot be readily determined. We had 
one very good example which illustrates 
this point on the Public Service Com- 


pany system. In one place where a re- 


cording voltmeter was set as a check on 
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feeder regulation it was found that there 
was a very serious flicker condition due 
to several electric refrigerators being 
operated in the building from the same 
2-wire service, and over a considerable 
length of secondary fed by a small size 
transformer. This created a flicker of 
approximately 20 volts, 10 or 15 times 
per hour. When the voltmeter was 
picked up the customer insisted that we 
remove it because the noise of the clock 
annoyed him very seriously. He men- 
tioned that his service was entirely satis- 
factory, but that he didn’t want any 
clock around. 

In another instance a very serious 
complaint was made by a customer be- 
cause of the very occasional flicker re- 
sulting from the operation of his 
In this case the flicker 
occurred only two or three times per 
hour, and then only during the period 
in which the range was operated, and 


electric range. 


its intensity was probably not over 3 or 
+ volts. Because of this large psychologi- 
cal factor it is not practical to establish 
any definite 


flicker. 
4. Trend of Flicker to Decrease. 


It should that 
flicker of this type will tend to decrease 
in intensity as the system capacity is in- 


standard of objectional 


also be recognized 


creased. The most serious case of such 
flicker will usually be found on small 
isolated transformers such as those in- 
stalled in rural territory or those in out- 
lying sections of urban territory. As load 
increases larger transformers and _sec- 
ondaries will be utilized, and the effect 
of the flicker on any individual customer 
will be materially decreased. 

5. Recommended Design Basis. 

Because of these factors it would seem 
to us that except for those few cases 
where special flicker conditions are en- 
countered such as extremely high fre- 
quency, or possibly extreme variations in 
voltage even at more modern frequencies, 
it is not practical to attempt to design 
a secondary distribution system which 
would be free from all objectionable 
flicker. The primary system, of course, 
probably should be designed to eliminate 
noticeable flicker. This ordinarily does 
not involve any extreme hardship. 


6. Additional 
Valuable. 


Specific Information 

In order to obtain more information 
on this point it would appear desirable 
to collect data on the types of flicker 
which actually cause complaints. 
work of this sort has been done on the 


Some 
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Public Service Company system. It was 
found that out of 44 complaints ana- 
lyzed, the majority of them were oc- 
casioned by flickers of the magnitude of 
3-7 per cent at a frequency not exceeding 
3 per however, 
were determined by the use of standard 
there- 
fore, subject to considerable error as far 
as the magnitude of the flicker is con- 
cerned. As the result of experience ob- 
tained on this kind of work it is our 
opinion that the magnitude of the flicker 
can only be reliably determined by the 


hour. These values, 


recording voltmeters, and are, 


use of either an oscillograph or a preset 
needle voltmeter. With the use of the 
latter instrument it is of course neces- 
sary to take a number of readings to 
Satisfac- 
many cases could also 
probably be obtained by calculation if 
starting current and power factors are 
available. 


determine an accurate value. 
tory results in 


Designs Which Tend to Minimize Flicker 
1. Use of Cable. 


There are several changes which can 
be made in distribution design to help 
improve flicker conditions. One of these, 
which has been used to some extent on 
the Public Service Company system, 
involves the use of an aerial cable sec- 
ondary. The reduction in the reactive 
drop by the use of the cable makes a 
material decrease in the flicker voltage, 
particularly since a good many motor 
starting currents are at low power fac- 
tors. This type of construction, how- 
ever, Is expensive, and usually can be 
only warranted in heavily loaded ter- 
ritory. Its chief application on the Pub- 
lic Service Company system has been at 
locations light and 
have been utilized, 
and where a 4+-wire “Y”’ secondary sys- 
tem is used in anticipation of a future 


where combined 


power secondaries 


secondary network. It is probable, how- 
that if the 
somewhat simplified 


secondaries might be 


ever, service warrants, a 
method of 


utilized by 


cable 
com- 
bining a number of single conductor, 
rubber covered wires on one messenger. 


2. Low Impedance Transformer. 


One 
ments for the reduction of flicker is the 


of the most promising develop- 


use of a low impedance transformer. In 
numerous cases the drop through the 
standard transformer is of such a mag- 
nitude as to produce objectionable flicker, 
particularly where small units are con- 
cerned. The only method of correcting 
such a condition with the present trans- 
formers is to install surplus capacity 


Page 160 


which is both expensive and unsatisfac- 
tory from the system standpoint. 

Considerable study has been given to 
this problem by the Public Service Com- 
pany. Designs were obtained from one 
manufacturer of a transformer having 
considerably lower impedances, and cost 
studies were developed to determine the 
economics of its use. These studies were 
based on both the 15 and 25 kv. sizes. 
A comparison of the characteristics of 
the proposed transformer with those of 
a standard transformer are given in the 
following table: 
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formers while if it is planned to load the 
transformers to 150 per cent of rating 
the losses would be only 15 per cent 
greater for the low impedance trans- 
former. 

“In considering the question of losses, 
it should be remembered that the figures 
given above are based on what were 
considered typical lightning secondary 
combined light and 
power installations in which the load 
factor is relatively high, it is quite pos- 


load factors. In 


sible for the losses to be less with the 


COMPARISON OF STANDARD AND Proposep DEsIGNs oF 2300-115 230 
Voit TRANSFORMERS 


1S kv-a 
Standard 
Impedance, per cent 86 


Copper Loss i 5 
Cee BOOG cee os 0 
Total Loss 56 ; 349.5 
Regulation: 
100 per cent P. F. 84 
90 per cent P. F. ‘ 61 
80 per cent P. F. an 81 


It will be noticed that the impedance 
of the proposed transformer is less than’ 
half that of the standard, and that the 
total losses are less, but that the iron loss 
has been increased and the copper loss 
decreased. “The comparison of the rel- 
ative cost of using this new transformer 
was based upon a load equivalent to 2 
hours daily use of the maximum demand, 
and a cost of losses of '4c. per kwhr. 
The study showed an increase in total 
annual costs over a transformer of stand- 
ard impedance of approximately 7.5 per 
cent at 100 per cent maximum load and 
an increase of approximately 4.45 per 
cent for a 150 per cent maximum load. 
Below are excerpts from the discussion 
of the results of this study: 

“The greatest advantage, however, of 
the low impedance transformer is in the 
matter of voltage drop at low power 
factor loads as those occasioned by start 
ing currents of some types of motors. 
At a power factor of 40 per cent the 
voltage drop in a low impedance trans- 
former is less than of that in a stand 
other words, to 
obtain the same results, four times as 


ard transformer. In 


much capacity would be required for 
standard transformers as for low im 
pedance transformers. 

“The annual losses of the low im 
pedance transformers are considerably 
greater than for transformers of standard 
design. When it is planned to load the 
transformers to merely 100 per cent of 
rating, the losses are about 32 per cent 


greater with the low impedance trans- 


15 ky-a 


Proposed 


25 kv-a 
Standard 


25 kv-a 
Proposed 
3.11 Be 
390 280 
103 161 
441 


Also, as 


on lighting secondaries 


low impedance transformers. 
the load factor 


is improved through appliance sales the 


difference in losses in the two designs 
should become less. 

“In view of the marked advantage of 
the suggested design of transformers 
with reference to voltage regulation and 
particularly so at low power factor loads, 
it is unquestionably superior to trans 
formers of standard design for installa- 
tions in flicker is a 


factor. Also, for installations in which 


which lighting 


lighting flicker is not a factor, it would 


appear that the slight increase in annual 
costs for the suggested design would be 
more than offset by the improvement 
in voltage regulation, and especially so 
in those cases in which loading on a heat 


basis is possible.” 


? ) i] 4 ry’ 
ms Reallocation of Transformer 


Losses 


In this connection it also appears that 


some study might well be given by the 


industry to the reallocation of trans- 


former losses. No great change has been 
made in the division of losses for several 
vears. Present conditions seem to war- 
rant their reexamination. Present loads 
ire different than those of the past, load 


factors in veneral are higher, coppe! 


losses should, therefore, be of relatively 
more 


importance than in the 


past, 


present energy losses are different, in 
veneral less, such that iron losses would 
tend to be of less consequence, also prices 


of copper and iron are materially differ- 


May, 1934 


ent. All of these factors have a bearing 
on the proper allocation of transformer 
losses. 

In addition to the advantages from 
the standpoint of reducing flicker, a low 
impedance transformer would tend to 
reduce transformer failure due to sec- 
ondary shorts, since it would make jt 
more nearly possible to fuse the smaller 
transformers to 
troubles. 


protect against such 
In the present transformers 
the impedances are so high that under 
short circuit conditions it is frequenth 
not possible to pass enough primary cur- 
rent to operate the primary fuse. 


SECOND ANNUAL 
CONVENTION 
(Continued from page 146) 


been sent to all members of the Insti- 
tute. Reservations should be sent direct 
to hotel of first choice. 


Transportation 

‘The Passenger Associations have au- 
thorized on the Identification Certificate 
Plan, a reduced rate of a fare and a 
third for the round trip, from all points 
in the United States and Canada, with 
return limit of 30 days from date of 
sale. Only one Identification Certificate 
will be necessary for a delegate and de- 
pendent members of his family. ‘To se- 
cure the reduced fare Identification Cer- 
tificate must be presented and signed 
when purchasing round trip ticket to 
Atlantic City. Delegates should be pre 
pared to identify themselves to the ticket 
agent. Routing, both ways, must be 
specified when purchasing tickets. The 
return route may differ from the going 
route. No change in routing will be 
allowed after the trip is started. Far 
Western delegates may find the summer 
tourist rates of advantage. 

All railroad tickets must be validated 
before leaving Atlantic City by the ticket 
agent at the Registration Booth in the 
main lobby of the Hotel ‘Traymore, or 
at regular ticket offices in Atlantic City. 

Identification Certificates may be se- 
cured from the general office of the In- 
stitute, 420 Avenue, New 


York, N. Y. 


Lexington 





It is suggested that Transpor- 
tation and Hotel Reservations 
for the Convention be made 


promptly. 
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POWER STATION BUILDING COSTS 


A Report of the Subcommittee on Power Station Buildings of the 
Power Generation Committee, Edison Electric Institute * 


With the increase in capacity of steam 
generating units and the development of 
interconnection between stations and 
systems, together with the marked im- 
provement in reliability of equipment, 
there has followed a definite trend to- 
ward simplification of layout to elimi- 
nate complicated interconnection of 
units and unnecessary duplication of 
auxiliaries. 

This trend reflects the transfer of 
attention of designers from too sharp 
focussing on increased heat economy to 
the now more promising savings in re- 
duced investment cost. To illustrate the 
significance of investment savings, the 


tollowing table expresses a comparison 


between increases in initial cost equiva- 
In com- 
parison with a 14,000 Btu/kwhr station 
costing $100 per kw of installed capacity 
operating at +0 per cent capacity use 


lent to reductions in heat rate. 


with $+ per ton coal and assuming 121% 
per cent fixed charge rate, increased ini 
tial costs, to be justified, will require 
the indicated lower heat rates: 

Cost/kw $100 
Heat Rate 14,000 
This table 


$i01 


13,750 


$120 $155 


S110 


11,500 9,000 0 


shows that a | per cent in- 
investment must result in 


approximately a 2 per cent reduction in 


crease in 


heat rate in order to be justified under 
the given conditions. 

When engineers and executives fully 
realize the cost of conventional plant 
superstructure and the significance of in- 
vestment savings they will be less prone 
to accept without question of cost archi- 
tect’s plans primarily directed toward 
final finished pleasing appearance. They 
will rather apply the same searching 
analysis to simplifying structural design 
as has resulted in the great improvement 
in operating economy of the last decade 
and the simplification of equipment lay- 
out accomplished during the last few 
vears. 

It is the belief of this Committee that 
building costs can be reduced materialls 
without too great sacrifice of pleasing 
appearance and none at all of fitness o1 
adequacy for the 
plant. 


real purpose of the 
Present Costs of Superstructure 

A review of 15 power 

which work dates from 
7 : 

1922 to 1933 shows an average of 14 


stations on 
construction 


*Members of the 


Louis Elliott, Alfred 
Knight, Chairman. 


Subcommittee: F. S. 
Iddles, H. G. 


Clark, 


Roby, G. L 


per cent of the total plant cost charge- 
able to superstructure. A variation in 
this figure is noted among the plants of 
from 11 per cent to 18 per cent. 
Selecting three of the more recently 
installed of these plants as representative 
of present day construction, it is found 
that exterior walls represent from 15 to 
35 per cent of the total cost of super- 
structure. An average figure of 25 per 
cent would then imply that external 
walls accounted for something like 3 or 
+ per cent of the total station cost. “The 
steel frame represents another 25 pe 
cent of superstructure cost. “The remain- 
ing 50 per cent of the superstructure cost 
is accounted for by floors, roof, stairs, 


walkways, interior partitions, service 
equipment and miscellaneous expense. 

In the cost of hydro-electric develop 
ments, normally greater per kilowatt 
than for steam plants, the building struc- 
ture usually 


smaller 


represents a 
of the 
recent 


very much 
total initial 
installation 
the superstructure amounts to about 4 
per cent of the total. 


percentage 


investment. In one 


Outdoor Plants—Costs 


Many look upon the outdoor plant as 
a way of saving 10 per cent or more of 
the total plant cost, assuming a saving 
nearly equal to the cost of superstructure 
of present plants. “hose who have made 
a study of the problem realize that the 
savings, while such as to warrant careful 
consideration, cannot be expected to 
approach this value. 

The Philadelphia Electric Company 
and the affiliated companies of “The New 
York Edison System have given consid- 
eration to outdoor construction for large 
steam plants. These studies have deter 
mined in detail the 
completely outdoor type plant compared 


relative cost of a 


to similar equipment housed in inexpen- 
sive, factory type, medium grade com- 
mon brick building. In the former case 
the cost difference is estimated at | per 
cent of the total station cost and in the 
latter approximately 3 per cent. Since 
the only sound justification for outdoor 
construction is expense, it re- 
if such differ- 
ences will outweigh the recognized dis- 


reduced 
mains to be determined 


advantages from the standpoint of opera- 
tion and maintenance. No cost compari- 
son with conventional construction is 
available. 
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The foregoing comparisons were 
made, it should be pointed out, with a 
type of building construction much less 
expensive than those quoted earlier in 
this report as typical. These studies in- 
dicate clearly that simplification of lay- 
out and architecture may be expected to 
accomplish practically as much reduction 
in cost as the outdoor station of extreme 
type. 

A similar study of a water power 
development concluded that an existing 
housed plant could have been con- 
structed only about ™% per cent cheaper 
had under- 
taken. ‘This figure is probably not rep- 
resentative of more favorable conditions 
existing at other locations. 


outdoor construction been 


Outdoor Plants—Construction and 
Operation 


‘lwo semi-outdoor fuel burning plants 
and several hydro-electric plants are now 
in operation under varied climatic condi- 
tions. “he Schenectady installation of 
the General Electric Company has been 
constructed with no structure around the 
mercury turbine and only a closely fitting 
shell housing the boiler equipment. The 
auxiliaries are housed in a simple low 
structure which also provides office and 
service space. The exterior steel work 
of the building was designed to support 
all equipment and floor loads and then 
enclosed with pressed steel pilasters and 
facias to form a complete building ex- 
filled in metal sash 
construction. Interior partitions are also 


terior when with 
of light metal construction. 

The Central Arizona plant, located 
near Phoenix, Arizona, where the cli- 
mate is favorable to outdoor operation, 
housed turbine 
room, but the boiler room is open on the 
facing the and 
the direction of prevailing 


is constructed with a 


side turbine enclosure 
trom 
The walls are built of expanded 


metal covered with four coats of gunite 


away 


winds. 


to a total thickness of one and one-half 
inches. ‘he roof construction is corru- 
gated metal decking with two layers of 
insulating lumber and a_ built-up felt 
roofing. 

These two fuel burning plants, sub- 
ject to widely divergent climatic condi- 
tions, have demonstrated the operating 
practicability of outdoor or semi-outdoor 
construction at least for the particular 


(Continued on page 168) 
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During the last few years considerable 
data have been accumulated in regard to 
surge voltages that might appear on an 
overhead, transmission system as a result 
of lightning discharges, but very little has 
been known concerning the currents that 
flow in a lightning stroke or must be dis- 
charged by a lightning arrester if it is to 
satisfactorily protect apparatus and serv- 
ice. In order to get some information on 
this subject, a practical surge current re- 
corder was designed and installed in the 
common ground lead of the three-phase 
arrester assemblies used on the wood pole 
lines of The Detroit Edison Company 
system. 

The recorder used is shown in Figures 
la, 1b and Ic, and consisted of a gap made 
up of two 2 in. diameter copper blocks 
separated by a 1.5 mil short fiber, cotton 
base, highly hydrated, waxed paper, such 
as is used for the dielectric in ordinary 
paper condensers. This paper is punctured 
when a discharge occurs. The gap is 
shunted by a 500-ohm resistor and the as- 
sembly mounted in a metal box about 
+ in. by 4 in. by 6 in. dimensions, which 
is connected into the ground lead of the 
arresters. The resistance is used to shunt 
any charging current that is present and 
thus keep the grounded side of the ar- 
rester at ground potential. 

During the development of this record- 
er a number of different combinations of 
gap material and dielectric were tried out 
and copper and paper were finally adopted 
because the results obtained were the most 
consistent of any of the materials tried. 
The final result is a device which gives 
a measurement of the maximum current, 
regardless of the duration of this current. 
The measurement is obtained by a deter- 
mination of the size of the hole produced 
in the paper when it is punctured, due to 
a discharge through the arrester. ‘Tests 
with a surge generator and also with 60 
cycle current showed that there is rela- 
tively small difference in the size of the 
opening produced by a given peak value 
of current of a few microseconds dura- 
tion or one of much longer duration, or 
several repetitions of this wave, or even 
with several cycles of 60 cycle current 
of the same crest value. The tests also 
indicated that if both small and large 
currents are impressed on the same paper, 
the indication obtained is that of the 
larger current only. 

The size of the opening in the paper 
is determined by passing a given volume 
of air at a given pressure through the 





SURGE CURRENTS 
ARRESTERS ON 24-KV 
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DISCHARGED BY 
OVERHEAD SYSTEM 


opening and measuring the time required 
for this air to pass through. The device 
used to check this time consists of two 
concentric cylinders about 30 in. long and 
6 in. diameter, illustrated in Figures 2a 
and 2b. The larger cylinder is closed at 
the bottom end and is about half full of 
water. The smaller cylinder slips freely 
inside of the larger one and is closed at 
the upper end, except for a circular open- 
ing the same diameter as the discharge 
copper blocks of the recorders. The paper 
which has been punctured in the gap is 
placed over this opening and_ firmly 
clamped by a ring having the same size 
opening as the top of the cylinder, thus 
preventing any air leakage except through 
any openings produced in the portion of 
the paper between the copper blocks. The 


smaller top cylinder with the paper in 
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place is placed inside the larger one with 
the open end of the smaller slightly below 
the water level. The upper cylinder js 
then released and the time required for 
it to drop a given distance is determined 
by a stop watch. In order to calibrate the 
device known values of surge current 
ranging from 50-amp to 100,000-amp 
were produced by a surge generator and 
were passed through one of the recorders, 
and from these discharges of known cur- 
rent values the corresponding time re- 
quired for the cylinder to drop was de- 
termined and a calibration curve was ob- 
tained. 

The recorders installed in the field were 
inspected after every storm and all punc- 
tured papers were brought into the lab- 
oratory and the surge current which 
produced the puncture was determined by 
timing them on this device. Obviously, 
the procedure does not give a true record 
of the total number of surges through any 
recorder, but only shows the maximum 
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discharge that has occurred between in 
spections. With the device installed in the 
common ground connection for a three 
phase arrester set the record obtained is 
ot the 
inits, but the distribution between phases 


total current through all three 


isnot known. 

During the 1933 lightning season +99 
records were obtained from the record- 
ers installed and the magnitude of the 


urrents were as follows: 


Current Number of Records 

( 500-amp 307 

501 1,000 “* 36 
1,001 2000 “ 71 
2,001 3,000 “ 39 
3,001 4,000 “ 15 
4,001 5,000 * 10 
5,001 7,500 “ 11 
7,501 10,000 “ 2 
10,000 20,000 6 
20,000 plus 2 





499 

The actual value of the eight above 
10,000-amp are 12,500; 12,500; 14,750; 
17,000; 19,000; 20,000; 30,000; 34,- 
000-amp. 

From these records a curve showing 
percentage of the total records greater 
than a given current has been plotted 
(Figure No. 3). 

The lines from which these records 
were obtained are all of wood pole con- 
struction, having a flashover at guyed 
poles of 450-kv impulse and several times 
this value for unguyed poles. The air 
break switches and cable potheads have 
impulse flashovers of about 150-kv. 

In order to make any use of these data 
the complete impulse characteristics of all 
‘pparatus on any given system must be 
known, as well as the voltages that will 


appear across any given arrester at va- 
rious values of discharge currents. ‘These 
values were all obtained trom tests made 
with a surge generator and it was found 
that the best so-called 80 per cent arrest- 
ers can be expected to protect for cur- 
rents up to 10,000 amp. The 80 per cent 
arrester is the type designed for use on a 
solidly grounded neutral system and has 
less voltage drop for a given current dis 
charge than the 100 per cent arrester. 

values against 
1933, 


which was an average year, shows that 


The curve of current 
per cent of total discharges for 


about | per cent are above this value and 
should cause flashover if all the current 
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were through one unit only, which prob- 
ably is not the case. 

These data do not necessarily apply 
generally, but surge current records of 
this kind, obtained over several years op- 
eration, should give a fairly accurate pic- 
ture as to what may be expected as to the 
average number of discharges for any 
given installation on the system, where 
the records had been obtained, and what 
percentage of these discharges will be 
above any given value of current. Know- 
ing the characteristics of arresters and 
the flashover of the apparatus protected 
by these arresters, the engineer can pre- 
dict with some degree of certainty the 
number of times any given piece of ap- 
paratus should be subjected to surge volt- 
tages greater than its flashover during 
its life, provided the particular installa- 
tion is no more subject to lightning than 
the average of the territory over which 


records were obtained. 
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MEASURING RADIO NOISES 





Joint Coordination Committee on Radio Reception—EEI—NEMA—RMA 


The Joint Coordination Committee 
on Radio Reception through its subcom- 
mittee on Collection of Data has been 
receiving information on radio noise 
field intensities together with a limited 
amount of data on the relation of the 
noise field to satisfactory broadcast re- 
ception. 

Included in the data received is a 
very interesting report covering a survey 
of radio noise conditions in a metropoli- 
tan area. A summary of this report is 
presented herewith under five captions: 
Noise Signal Ratio, Disturbing Field 
Strength, Means for Eliminating Noise, 
Effects of Antenna Characteristics” and 
Influence of Radio Set Characteristics. 

1. Noise-Signal Ratio 

In this report noise observations have 
been classified as “‘severe,” “objection 
able,” “tolerable” or “barely percepti- 
ble.” Taking the average measured sig 
nal strength of the four stations undei 
observation and the measured noise at 
1000 kilocyeles, noise signal ratios have 
been calculated for 33 cases. ‘These are 
tabulated as follows: 


Severe 
Objectionable 
Tolerable : 
Barely Perceptible 


It will be observed that these gen 
eral classifications correspond very satis 
factorily to definite ratios of noise to 
signal. However, it should be noted that 
great care must be exercised in applying 
such ratios to specific cases because the 
character of the noise has a great deal 
to do with its effect as a disturber. 


2. Disturbing Field Strength 


Measurement of field strength in 
microvolts per meter at about 1000 kilo- 
cycles were made on the roof and neat 
the customer’s reeciving set. The results 
ot 27 measurements made on the roof 
14 out of 27 cases 


was the noise field greater than 10 


show that in only 


microvolts per meter and in only nine 
cases did it exceed 100 microvolts pei 
meter. 

In studying noise levels in the vicinity 
of the customer’s receiver, it is most 
helpful to consider the ratio of noise 
field strength on the roof to that at the 
set. The data indicate that in 15 cases 


out of 26 the noise field strength near 
the set was greater than that on the 
roof; in five cases it was the same; and 
in six cases it was less. ‘The unfavorable 
ratios, that is, those indicating greater 
noise near the set than on the roof were 


>? 


as large as 330. 
3. Means for Eliminating Noise 


Several means for eliminating noise 
are referred to in the detailed reports of 
individual cases. In general the meth- 
ods are specific and involve repair of 
equipment, correction of faulty adjust- 
ment, or the installation of filters. In 
11 cases the installation of filters com- 
pletely eliminated the troublesome noise 


or at least reduced it to an acceptably 


low level. In connection with the in- 
stallation of filters some of the expe- 


riences further emphasize the need for 
extremely short filter leads. 
4. Effects of Antenna Characteristics 
In 13 cases measurements were made 
of tield strengths on the root and of volt 
consumers’ an 


ages developed in the 


Noise Signal Ratio 


ot 
“ases Maximum Minimun \verage 
600 0.4 iad 
1.5 0.1 0.29 
1 0.005 0.037 
rO05 0.0005 0.0028 


tenna system. From this data calcula- 
tions were made of “effective antenna 
heights” which were obtained by divid 
ing the field strength (in microvolts pei 
meter) observed on the roof, by the 


voltage (in microvolts) across a 6000 


ohm impedence connected in the con 
sumers’ antenna system. Observations 
were made on the signals from fow 
broadcast stations and of noise at about 
1000 kiloeveles. Effective ant 


heights in meters for station signal, ob- 


Cnna 


tained by this method, varied from 0.03 
to 2.15 while those for noise varied from 
0.4 to 50. , 

It should be noted that the term “ef- 
fective antenna height” may be in some 
respects a misnomer because the values 
obtained are in fact a summation of 
many elements of which height is onls 
one. ‘The length of the antenna also 
enters in an important manner, as do 
the characteristics of the lead-in. 


The calculated ratio of effective 


height for signal to effective height for 
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noise gives an interesting measure of the 
suscepubility of the antenna system to 
discurbing noise fields. In only three 
cases out of 13 was the ratio greater 
than unity or favorables; while in 10) 
cases it was less and frequently as small 
as 0.01. It should be noted that these 
calculated ratios are influenced by a 
number of factors such as the directive 
characteristics of the antenna, the suscep- 
tibility of the lead-in, and the noise 
field distribution. Thus, an unfavorable 
ratio may be the combined result of a 
susceptible lead-in and a distribution of 
noise field which gives high intensities 
in the neighborhood of the lead-in. 
From the meager data available no 
definite conclusions can be drawn as to 
the relative merits of different types of 
antenna systems but in general it ap- 
pears that much of the noise enters the 
receiving system through the lead-in and 
that shielded or transmission line types 
distinct advantages. 
This might be anticipated from the gen- 
eral nature of the noise field and the 
Where 


electrical utilization equipment is con- 


of lead-ins offer 


source of the most usual noises. 


nected to the light and power wires, 
fields will be set up of such a nature 
that they will induce considerable volt- 
age in the usual non-shielded vertical 
lead-in. Shielded or transmission line 
types of lead-in afford a_ considerable 
measure of immunity from such disturb 
ances. 

In considering this information, atten- 
tion is called to the fact that the abso- 
lute values of effective height are sub- 
ject to some question because the volt- 
ages used in computing them were meas- 
ured across a 600-ohm impedance which 
is low compared with the usual input 
impedances of present-day broadcast re- 
ceivers. However, this will not influence 
previously  de- 


the calculated ratios 


scribed. 
5. Influence of Radio Set Characteristics 
Insufficient data are available to form 
a basis for conclusions as to the influence 
of radio set characteristics on suscepti 
bility to noise. It appears, however, that 
antenna conditions predominate to such 
an extent at present that such set char- 
unimportant 


acteristics are relatively 


compared to antenna characteristics. 
Additional Data Desired 
The Joint Committee through its 
Sub-Committee on Collection of Data 
is desirous of securing other specific data 
on radio noise measurements from va- 
rious parts of the country so that the 
local situations may be considered in 
(Continucd on page 168) 
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The residential sales subcommittee un- 
der D. M. DeBard, Stone & Webster 
Service Corp., chairman, has been study- 
ing the status of service classifications in 
the home. Summarized statements and 
reports issued by subcommittees appoint- 
ed to investigate follow: 


Rentals or Trial Plans 

A recent survey of electric range and 
water heater “rentals” or “trial” plans, 
prepared by a subcommittee under L. R. 
Parker, Commonwealth and Southern 
Corp., chairman, reveal that the methods 
used and results obtained show a wide 
divergence; some companies have been 
quite successful in their operations, while 
others show only mediocre results. How- 
ever, in those companies where it ap- 
pears from the tabulation that success 
has not been registered, “renting” or 
“trial’’ plans cannot be criticized, be- 
‘ause, although quite complete, this tabu- 
lation is not an entirely comprehensive 
picture. “he manner of presentation to 
the public; that is, as a “straight rental” 
or as an adjunct to sales; the public’s 
knowledge of electric cookery and other 
features are factors that have marked 
bearing on results to be obtained through 
this method. In a number of the com- 
panies where the rentals were not emi- 
nently successful in themselves, it is 
stated that the rental plan has had con- 
siderable bearing on sales, in that the 
utility’s willingness to rent equipment 
has been an assurance to the prospective 
customer that electric cookery is satis- 
factory. 


Promotion and Sale of Small Appliances 

In a comprehensive report on the pro- 
motion and sale of small appliances, A. 
Monty, Philadelphia Electric Company, 
chairman of the small appliance sub 
committee, states that in a territory of 
100,000 meters, estimates show that 
there is a potential market of approxi- 
mately $5,000,000 from small appli- 
ances, with an estimated annual con- 
sumption of approximately 32,000,000 
kilowatt-hours. 

The value of the small appliance load 
to the utility is important 
to be considered a major 
A national program which is developed 
to help overcome the problems involved 


enough 
problem. 


in the sale and promotion of small ap- 
pliances cannot fail to be of great value 
to all concerned. 


NOTES ON SALES COMMITTEE 


(GEORGE E. WHITWELL, Chairman 


Financing of low-priced items, so es- 
sential for satisfactory sales volume, still 
needs attention. 

Commercial finance companies are not 
interested in financing small sales. It, 
therefore, becomes the task of the utility 
to provide some means for developing 
this business and making financing fa- 
cilities available for the small dealer. 
In no other way can proper dealer rela- 
tions be maintained and a substantial 
volume of small appliances be sold to the 
low-consumption group of consumers. 

The committee has 
number of dealer and utility financing 


investigated a 


plans, but insofar as commercial finance 
companies are concerned, very little in- 
formation has been obtained on the sub- 
ject of utility financing, and representa- 
tives seem reluctant to supply any spe- 
cific information. 

The Domestic Laundry Load 

B. H. Gardner, Columbia Engineer- 
ing Corp., chairman of the subcommit- 
tee on home laundry, submits informa- 
tion on the domestic laundry load: 

For a number of years the utility in- 
dustry was gradually losing the domestic 
laundry load. 
years just preceding the beginning of 
1930 there was a tremendous growth in 
the commercial laundry 
greater and greater number of families 
sent their laundry 
Since the beginning of 1930 
there has been a reversal of this process. 


During the prosperous 


business. <A 


work away from 
home. 


Under the necessity or desire of decreas- 
ing family expenditures, a continually 
larger percentage of homes are taking 
care of their own laundry work. This 
trend is of considerable importance to 
the utility industry, for it means in- 
The best 
information available seems to indicate 


creased sales of utility service. 


that approximately 200 kwhr per year 
is used in the average home by the elec- 
tric washer and ironer and by the inci- 
dental additional lighting. In other 
words, this is the added load that may be 
expected when the laundry work is 
brought back into the fully modern home 
laundry. Most of this is added load, 
because the majority of commercial 
laundries do not use utility service to 
any great extent. When it is borne in 
mind that the sales per domestic cus- 
tomer for the entire country averages 
about 600 kwhr per year, then it can 
be seen that the home laundry load (with 
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200 kwhr per year) is about one-third 
of the present average residential sales. 
Surely this load is of sufficient volume 
and value to merit real study and at- 
tention. From the standpoint of the 
customer, the purchase of electric service 
for laundry work in the home represents 
a real bargain. If we assume that the 
rate for this incremental laundry use 
will average not over five cents per 
kwhr and that this load will amount to 
200 kwhr per year, then it can be seen 
that the total cost to the customer will 
be $10 per year, or approximately 20 
cents per week. 
will perform such difficult work at such 
low cost must be considered a real bar- 


Surely any service that 


gain. On the other hand, additional 
revenue of $10 per year from existing 
residential customers will be very wel- 
come to any utility company. 

During the past few vears there has 
been a tendency on the part of many 
utility companies to eliminate the sale 
of electric washers. This appliance has 
such general customer acceptance and 
there are now so many well qualified 
dealers handling washers that some utili- 
ties feel they can eliminate their own 
direct sales. It would seem that those 
utilities that are still actively merchan- 
dising washers should only sell them at 
prices at least as high as prices main- 
tained by competing dealers on washers 
of similar quality. In this way inde- 
pendent dealers will be encouraged to put 
forth increased effort on the sale of laun- 
dry equipment and the utility will be 
enabled to realize some profit on its own 
Where the utility does not en- 
gage in the direct sale of washers, it 
would seem that the laundry load is of 
sufficient importance so that the utility 
would be justified in giving encourage- 


sales. 


ment to the dealers who do sell such 
equipment, and should help in promo- 
tional work in any way that seems rea- 
sonable. 

When we come to consider the elec 
tric ironer, the situation is quite differ- 
ent, for this device has not yet achieved 
the customer acceptance that results in 
Electrical Mer- 
chandising estimates that electric ironers 
have attained a saturation of only 4 per 
cent, as compared to 42 per cent for 
washers; and that during 1933 sale of 
ironers totaled only 65,000 units, as 
compared to about 1,000,000 washers. 
It can therefore be seen that there is a 


a large sales volume. 
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real job of promotion to be done in con- 
nection with the ironer, and every util- 
ity should consider ways in which it can 
best promote the acceptance and sale of 
ironers. In this connection, however, it 
must be remembered that, in most cases, 
the energy consumed by an ironer does 
not represent new load, since the ironer 
usually replaces the ordinary electrically 
operated hand iron, and it must be re- 
membered that the electric iron is the 
most generally used of all electric de- 
vices, having reached a 
of better than 95 per cent. However, 
the electric ironer does save much time 
and labor for the housewife, and there- 
fore deserves to be actively promoted by 
the utility. 

Where the utility represents a com- 
bination property, the laundry load has 
an additional attraction, since gas ser- 


saturation 


vice will be needed in connection with 
hot water, boiling operations, etc. Com- 
bination companies should not overlook 
this possibility of increased gas sales that 
will result from the promotion of electric 
laundry equipment. 


Activity of Subcommittee on Industrial 
Power and Heating 
W. H. Sammis, The Commonwealth 
& Southern Corp., chairman of the sub- 
committee on industrial power and heat- 
ing. has submitted a brief summary of 
its activities since the 1933 convention: 


Industrial Heating 


Items of interest on small unit indus 
trial installations have been prepared fo1 
publication each month in the Epison 
Exvectric Institute BULLETIN. ‘The 
committee has urged all member com 
panies, by letter, to adopt a direct-by 
mail campaign and has called their at- 
tention to the material being offered by 
the manufacturers. 

Information and data is 


veing collect- 
ed on the subject of gray iron melting 
with the thought of disseminating this 
data to the industry in the form of a se 
rial report. “This report will not be com 
pleted this fiscal year. 

Under date of July 20 a memoran 
dum covering discussions at the meeting 
of the power committee representing the 
American Foundrymen’s Association 
the Steel Founders’ Society of America 


the Malleable Iron Research 


and the Gray Iron Institute was sent 


Institute 
to all members of the Sales Committee. 
copy of a letter from Mr. 
Wallis, chairman of the committee re 


together with 
p 
associations, to Mr. FE. 


W. Lloyd relative to the possibility of 


} 


resenting these 


holding a joint meeting with representa 





EDISON ELECTRIC INSTITUTE BULLETIN 


tives of the Edison Electric Institute. A 
meeting of these representatives was 
held under date of Nov. 14 at Edison 
These 
W. B. 


Furnace 


Electric Institute headquarters. 
associations were represented by: 
Wallis, Pittsburgh Electric 
Company; R. D. Brizzolara, American 
Steel Foundries; 
Continental Roll & Foundry Company ; 
A. G. Hageboeck, Frank 
Company; J. R. Allan, International 
Harvester Company. 

The representatives of these various 


George “Thompson, 


Foundries 


associations are primarily interested in 
the standardization of the form of rate 
structures. 

The question of cooperation between 
the local industry and the local utility 
was emphasized, with the thought that 
the various associations and the Institute 
could promote such cooperation among 
their members. 

Commercial Cooking 

A serial report on “Marketing Elec- 
tricity for Commercial Kitchens” is in 
It is planned to make this 
a condensed report and expand on the 
ELECTRIC 
from month to 


preparation. 


various items in the Epison 
INSTITUTE BULLETIN 
month. 


Bibliography of articles on commer- 


rae 
cial cooking covering the last ten vears 


was published in the February issue of 


Epison ExLectrric INstriruTre BULLE- 
rIN. 
Material is practically prepared Tor 


a series of articles on various installa 
tions, including testimonials from users. 
This material will be published in vari 
ous trade papers that reach the custom 
ers. 


Contacts are being maintained with 
trade associations, particularly the Amer- 
Association, the Hotel 


Hospit al Associa 


ican Restaurant 
Association and. the 
tion. 


Educational Literature for Junior Power 


Pumping, ete. 


Under date of March 10a report Was 
sent to all members of the sales commit 
tee on the annual meeting of the Pe 
Power Club 


rating information on the standardized 


1 } 2 
troleum Electric Incorpo 
rate and contract forms used so success 
7700 kw 


Line 


fully in obtaining from. the 
Great Lakes Pipe 


electrifying their line from Oklahoma to 


Company in 


Iowa, Illinois and Minnesota. 


The February issue of the Epison 
Iececrraic INsriruré BULLETIN cat 
ried a supplement to N.E.L.A. report 


No. 25, on “Electric Service for Oil and 


Gasoline Pipe Line Pumping.” Re 
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prints have been sent to all member com- 
panies. 

Efforts will be made to prepare infor- 
mation and data on use of electricity for 
production. 

The subcommittee is cooperating with 
the Mid Continent Petroleum Section of 
the A.S.M.E., the American Petroleum 
Institute and the Petroleum Electric 
Power Club in connection with the vari- 
ous activities. 

Hotel and Office Building Competition 

A serial report on hotel and office 
building competition is in preparation, 
supplementing publication No. 112 is- 
sued by the N.E.L.A. in January, 1931, 
on this subject. It is anticipated that 
this report will be completed by the end 
of the fiscal year. 

Power Sales Items 

Power sales items which should be of 
interest to member companies are pre- 
pared each month for publication in the 
Epison Exvecrric INSTITUTE BULLE- 
TIN. 

Educational Literature for Junior Power 
Sales Engineers 

It is thought that information on vari- 
ous industry processes should be of im- 
mense assistance in the training of junior 
The subcommit- 
tee has prepared some material; it has 


power sales engineers. 
found that manufacturers have avail- 
able similar material, and an effort will 
be made to consolidate this information 
and distribute it to the industry before 
the end of the fiscal vear. , 
Rural Sales Subcommittee 

The rural sales subcommittee of the 
Sales Committee has sensed the de- 
mand for coordinated and intensive sell- 
ing of specific services in rural com- 
munities along similar lines to the light- 
ing, table cookery and refrigeration pro- 
grams. An outstanding need in man\ 
thousands of rural and semi-rural homes 
is running water. 

With the thought in mind that some 
thing might be done about it, Chairman 
P. H. Powers appointed a special com- 
mittee to confer with the National As- 
sociation of Domestic & Farm Pumping 
Iquipment & Allied Products Manv- 
That 


a sympathetic interest in some 


facturers. association has ex- 
pressed 
form of program and a special commit 
tee has been appointed from its wate! 
jointly with 
Edison Electric Institute toward the de- 


systems section to work 

velopment of a plan of promotional ac 

tion. 
This 


committee of pump manufac 


(Continued on page 168) 
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REFRIGERATOR SALES TOTALLING 269,319 UNITS 
SET NEW FIRST-QUARTER RECORD 


Unprecedented March Gain Lifts Three-Months Total Nearly 
100,000 Above Best Previous Mark—All But Five 


Sales of household electric refriger- 
ators in the United States in the first 
quarter of this year, as reported by the 
Electric Refrigeration Bureau, set a new 
all-time record for the period with a 
total of 269,319 units. This total ex- 
ceeds by 139 per cent the total sales in 
the first quarter of 1933, when 112,643 
units were sold, and compares with the 
previous first-quarter record of 170,793 
sold in 1931. 

March unit sales reached a total of 
151,668, compared with 82,439 sold in 
February, 58,494 in March, 1933, and 
the previous March record of 94,778, 
made in 1931. 

Discounting the fact that last year’s 
March sales were affected adversely by 
the bank holiday, nevertheless the fact 
that the previous March high was topped 
by such a wide margin, together with the 
amazing first-quarter total, exceeding the 
previous record for the period by 100,- 
000 units, leads the bureau to believe 
that a new all-time year’s record is in 
the making. 

The first-quarter sales figures repre- 
sent 133.2 per cent of the bureau's quota 
tor the period and are based upon actual 
sales reported by 16 of the manufac- 
turers in the NEMA group. 

All but five States equalled their indi- 
vidual quotas for the period and the per- 
centages of realization for those which 
topped 100 per cent ran all the way from 
107.9, scored by Rhode Island, to 204.8 
by Alabama. Others noted among the 
first-quarter leaders are Oregon, Okla- 
homa, West Virginia, Kansas, ‘Texas. 
Tennessee, Missouri and Georgia, all of 
which scored more than 190 per cent. 

Among the regional divisions, the 
southeastern, under the supervision of 
Regional Director J. G. Holtzclaw and 
comprising the States of Alabama, Flor 
ida, Georgia, North and South Carolina, 
lennessee and Virginia, continued to 
lead the entire country with a percentage 
ot 178.5. The southwestern division, 
Arkansas, Louisiana, Mississippi, Okla 
homa and ‘Texas, under the direction of 
J. F. Owens, was in second place with 
177.6 per cent, while C. F. Farley’s 


middle west division, consisting of 


States Ahead of Quotas 
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YEAR’S THREE MONTHS’ ESTIMATED Ce QUOTA 
New England Division QUOTA QUOTA—20% TOTALSALES REALIZATION 
Connecticut ...... ; says 19,243 3,848 3,469 90.1 
eee ; wd 7,899 1,580 1,373 86.8 
Massachusetts ......... hi 49,224 9,845 11,958 121.4 
New Hampshire ....... : 5,095 1,019 767 75.2 
Rhode Island .... : 8,074 1,615 1,743 107.9 
Vermont .... , 3,305 661 420 63.5 
Eastern Division 
Delaware . 2,054 411 695 169.0 
Maryland & D.C. . ; 20,319 4,064 7,596 186.9 
New Jersey ...... ‘ 49,202 9,840 11,393 115.7 
New York .... 154,788 30,958 36,629 118.3 
Pennsylvania .. 86,678 17,336 25,142 145.0 
East Central Division 
Kentucky ...... 11,293 2,258 3,655 161.8 
ce eee 64,710 12,942 17,98 138.9 
West Virginia 7,970 1,594 3,171 198.9 
Middle West Division 
ROWE, aiics Y 19,012 3,802 4,914 129.2 
Kansas .... 14,127 2,825 5,579 197.4 
Missouri ... 27,824 5,565 10,828 194.5 
Nebraska ... : : 9,783 1,956 2,894 147.9 
Pacific Coast Division 
yt) 2,916 583 934 160.2 
California .... 78,695 15,739 16,757 106.4 
Nevada 714 143 236 165.0 
North West Division 
oe ee ar 3,303 661 1,071 162. 
Montana ... 3,550 710 885 124.6 
Oregon ... 10,010 2,002 3,989 199.2 
oo 4,863 973 1,473 151.3 
Washington 18,025 3,605 4.39 112.0 
South Eastern Division 
Alabama R 7,187 1,437 2,944 204.8 
Florida 9,790 1,958 2,327 118.8 
Georgia . $,309 1,662 3,218 193.6 
North Carolina 10,945 2,189 4,129 188.6 
South Carolina’ 4,358 $72 1,645 188.6 
Tennessee . 9,783 1,957 3,849 196.6 
Virginia 11,031 2,206 3.776 171.1 
Great Lakes Division 
Illinois 77,150 15.430 16.703 108.2 
Indiana 28,271 5,654 7,311 129.3 
Michigan . 44,387 8,877 9.888 111.3 
Wisconsin 26,180 5,236 6,13 117 
North Central Division 
Minnesota 19,794 3,959 3.747 94.6 
North Dakota 2,511 502 619 123.3 
South Dakota 3,217 643 1,021 158 
Rocky Mountain Division 
Colorado 8,420 1,684 2,309 137.1 
New Mexico 1,388 278 san i79.8 
Wyoming 1,311 262 +91 187.4 
Southwestern Division 
Arkansas +,554 911 1,092 185.7 
Louisiana 8,242 1,648 1,788 108.4 
Mississippi 3,568 714 SIS 114.5 
Oklahoma 10,531 2.106 4,19 198.9 
Texas . 26,903 5.381 10,626 197.4 
Totals 1,010,506 202,101 209,319 133.2 
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Iowa, Kansas, Missouri and Nebraska, 
jumped to third with 177.4 per cent. 
March sales in a number of States 
showed astonishing increases over the 
month last 
more than five times as many were sold 
in West Virginia as in March, 1933. 
Tennessee and Ohio quadrupled last 
March's record. In Massachusetts, 
Maryland and Kentucky nearly 
times as many 


same vear. For instance, 


three 
Texas, 
Y ork, 


than 


were sold, and 
Pennsylvania, Alabama, New 
California and Mlissouri more 
doubled their sales of March a year ago. 


Shows Attract Large Attendance 
and Interest 

Reports on spring electric refrigera 
tion shows continue to pour into the New 
York office of the bureau from all parts 
of the country, indicating a record par- 
ticipation in this form of activity. More 
over, there seems to have been no abate- 
ment of interest on the part of the pub 
lic in those towns where shows have been 
held in previous years, as witness, for 
instance, the sixth annual Philadelphia 
show which was attended by 36,000 peo 
ple and where sales in the record amount 
of $65,000 were made. 

The third annual Lincoln, Neb., show 
had a record attendance and, among the 
headliners, the Pittsburgh, Buffalo and 
Camden held to the 
former years in attendance and_ public 


exhibits level of 
interest. 

A partial list of other cities where 
all-refrigeration shows have already been 
held follows: 

Louisville, Ky.; Covington, Ky.; 
Chester, Pa.; Bowling Green, Ky.; To- 
ledo, Ohio; Fall River, Mass.; Batavia, 
N. Y.; Laramie, Wyo.; Allentown, Pa. ; 
Lancaster, Pa.; Vincennes, Ind.; Ken- 
ton, Ohio; Mt. Vernon, Ohio; Guthrie, 
Okla.; Canton, Ohio; Parkersburg, W. 
Va.; Elizabeth, N. J.; Plainfield, N. J.; 
Evansville, Ind.; Hamilton, Ohio; Lan- 
caster, Ohio; Marion, Ind.; Alexandria, 
Ind.; Fresno, Cal.; San Diego, Cal.; 
Utica, N. Y.; South Bend, Ind.; Gal 
veston, Tex.; Oklahoma City, Okla.; 
Bedford, Ind.; Flint, Mich.; Hartford 
City, Ind.; North Tonawanda, N. Y.; 
Fostoria, Ohio; Burlington, Iowa; 
Trenton, N. J.; Vineland, N. J.; Rock- 
ford, Ill.; Portsmouth, Ohio; Pottsville. 
Pa. 

Cities held 


shows in which refrigeration shared the 


which have electrical 


exhibition space with other appliances in 
clude Kansas City, Mo.; Omaha, Neb.; 
Cincinnati, Ohio; Clarksburg, W. Va.; 
Wilmington, Del.; Terre Haute, Ind.; 
Hoboken, N. 


3 Jersey City, N.. f.; 
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Boise, Idaho; Billings, Mont.; Passaic, 
N. J.; Paterson, N. J.; Elkhart, Ind.; 
Stroudsburg, Pa.; Tiffin, Ohio. 


Allison Completes Record 
Speaking Tour 
Field Manager Allison returned to 
New York on Friday, May 4, from a 
nine weeks’ trip, in the course of which 
Very 


larger average attendances than 


he addressed nearly fifty meetings. 
much 
on any previous speaking tour under bu- 
reau auspices, more optimism and vigor- 
ous sales action among distributors and 
makes Dr. Allison 


will prove to be 


dealers everywhere 

that 1934 

electric refrigeration’s banner year. 
Nearly 13,000 miles by 


automobile were traversed by 


confident 


rail, bus and 
the field 
manager on this trip, and a total of 9, 
676 people attended the meetings which 
he addressed. 


RADIO NOISES 
Continued from page 164 


the analyses of noise levels and thei 
relation to the quality of reception ob- 


More data are 


the methods and 


tainable. also desired on 


results of mitigative 
measures. In order that the data so ob- 
tained shall be consistent, it is essential 
that the similar 
fidelity characteristics and similar band 
widths of To this 


end the Joint Committee through its 


radio sets used have 


frequency response. 


Subcommittee on Instrument and 
\Iethods of Measurement has prepared 
and issued complete specifications for a 
radio noise measuring set together with 
recommended methods of measurement. 
Companies having available the prop 
Cl equipment are urged to cooperate 
with the Joint Committee by submitting 
data either to C. S. Young, chairman of 
Sub-Committee on Collection of Data, 
c/o Pennsylvania Power & Light Com 
pany, Allentown, Pa., or to Edison Elec 
tric Institute, 420 
New York City. 


Lexington Avenue, 


BUILDING COSTS 


Continued from page 161 


circumstances surrounding these instal 
lations. 
Both plants have employed uncon 


ventional building materials inherently 
cheaper than brick construction and in 
addition reduced the volume of building 
to a practical minimum. 

Twelve outdoor hydro-electric plants 
have been in operation, representing 
plant-vears, in all 
It is felt that the 


record of this type of station, in all parts 


approxmately 125 
varieties of climate. 
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of the country, is such as to prove prac- 
ticability from an operating standpoint. 
Conclusion 

There is an acknowledged trend to- 
ward reduction of initial cost of power 
stations through simplification of layout 
and reduction of building cost. The 
method accomplishing the reduction 
varies with each individual case. Exist- 
ing examples, although few in number, 
offer material worthy of careful study 
prior to construction of future plants, 

To effect real initial 
plant cost will require executive approval 
of designs which depart from established 


reductions in 


convention and close cooperation between 
engineer and architect to achieve mini- 
mum building primarily constructed to 
afford shelter to power generating equip- 
ment and 


operators and yet avoiding 


unpleasant appearance. 


SALES COMMITTEE 


(Continued from page 166 





turers consists of C. W. Coapman, Del- 
Rochester, 


Wallbaum, 


co Appliance Corporation, 
N. Y., chairman; W. H. 
Fairbanks, Morse Company, Chicago, 
lil.; J. C. Myers, F. E. Myers & 
Brother Company, Ashland, Ohio; N. J. 
Gould, Gould Pump, Inc., Seneca Falls, 
N. Y.; H. C. Angster, National Asso- 
ciation Domestic & Farm Pumping 
Equipment & Allied Products Manufac- 
turers, Chicago, Ill., and A. E. Hazel- 
dine, Red Jacket Manufacturing Com- 
pany, Davenport, Iowa. 

A special committee representing Edi- 
Institute includes P. H. 
Powers, chairman; Dr. E. A. White, 
Relation of 
Electricity to Agriculture, Chicago; 
F. A. Belden, Edison Electric I1luminat- 
ing Company, Boston, and C. FE. Green- 
Electric Institute, New 


son Electric 


director of Committee on 


wood, Edison 
York City. 

A meeting of these groups was held 
on April 25. Mr. Powers was elected 
chairman of the joint committee which 
will carry the title Electric Water Sys- 
tems Council; Mr. Coapman, vice-chair- 
man, and Mr. Angster, secretary. The 
committee has in mind a program ex 
tending over fifteen months starting Aug. 
1, 1934, with concentration periods of 
coordinated effort nationally, and co 
operative selling locally. The objective 
of the council will be to double the rate 
of sale of electric water systems and e& 
tablish a better working relationship be 
tween the utilities and dealers in electric 
pumping equipment. 

A plan of activity is now under ad- 
visement, details to be announced on 0! 


before the first of June. 
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DECISION OF MASSACHUSETTS COMMISSION IN 
DISMISSING PETITION FOR RATE REVISION 


On April 2, 1934, the Massachusetts Department of Public Utilities 
handed down a decision dismissing petitions of Selectmen of Saugus, 
Mass., and Selectmen of Marblehead, Mass., asking revision of rates 
charged by the Lynn Gas & Electric Company. The full text of the 


(D.P.U. +576) 

Petition of Selectmen of the Town of 
Saugus (Mass.) for a reduction in the 
price charged for gas and for electricity 
sold and delivered by the Lynn Gas & 
Electric Co. in said town. 

(D.P.U. 4668 ) 

Petition of Selectmen of the Town of 
Marblehead (Mass.) for a reduction in 
the rates charged for gas by the Lynn 
Electric Co. in the town of 
Marblehead and complaining that said 
company refuses and neglects to supply 
electricity in bulk at reasonable rates to 
the Marblehead Municipal Lighting 
Plant and requesting a reduction in the 
price charged for such electricity sold 


Gas & 


in bulk. 


These two complaints were heard to- 
gether. Saugus is within the area in which 
the Lynn Gas & Electric Co. supplies 
both gas and electricity. In Marblehead 
the Lynn Gas & Electric Co. distributes 
and sells gas but not electricity. 

In 1927, by reason of the inadequacy 
of the municipal lighting plant of the 
town of Marblehead, the Municipal 
Light Board of that town entered into 
arrangements with the Lynn Gas & Elec- 
tric Co. for the purchase of such quan- 
tities of electric current as the Board 
might desire for a period of five years. On 
June 1, 1932, a second contract was 
entered into by which the Lynn company 
was bound to supply the town with its 
requirements, at the price of 1.85¢ per 
kwhr at the Swampscott substation, sub- 
ject to a coal clause, that for each 25c 
increase or decrease in the price of coal 
per gross ton delivered into the bunkers 
of the Lynn Company from the assumed 
base price of $5.35 per ton, the price of 
current should be increased or decreased 
2 mills per kwhr. At the suggestion of 
the Municipal Board a stipulation was 
also included in the contract whereby 
the Board agrees that it will operate its 
municipal generating station for not more 
than 10 hours daily. Under the arrange- 
ment the Lynn company transmitted the 
electricity from the substation to the 
Swampscott-Marblehead line. 


decision is given herewith. 


The petition of the Selectmen of Sau- 
gus requests a reduction in both the price 
of gas and electricity, and the petition 
of the Selectmen of Marblehead requests 
a reduction in the price of gas distributed 
and sold in Marblehead and a reduction 
in the price of electricity sold under the 
arrangement between the Lynn Com- 
pany and the Municipal Light Board. 

The total plant investment of the com- 
pany at the end of 1932 amounted to 
$15,169,155. The net earnings of the 
company for the year 1932 were $991,- 
417.30. The appropriations to its reserves 
for depreciation during the year 1932 on 
acccount of its gas plant were $79,994.38, 
and on account of 
$260,254.47! 


our judgment, were not excessive. 


iis electric plant, 
‘These appropriations, in 
The 
company has a very unusual capital struc- 
ture. he par value of its capital stock 
is $4,095,000, whereas there has been 
paid in as premiums on this capital stock 
$6,149,731.25, making a total of $10,- 
244,731.25 that has been paid into the 
treasury of the company for the purchase 
of stock. 
this amount paid into the treasury of the 


The earnings represent, upon 


corporation by the stockholders, 9.68 per 
cent. The company has depreciation re- 
serves of $2,838,813.09 and a corporate 
surplus of $3,426,158.86. The net earn- 
1932 8.04 
per cent on the total plant investment, 


ings for the year represent 
less the company’s reserve for deprecia- 
tion. 


At the hearings no evidence was intro- 
duced by anyone to support a reduction 
in the rates applicable to gas. 


It was argued by the petitioners in the 


Saugus case that household rates should 
be changed by reducing the present rate 
for the first 25 kwhr to 6c per kwhr, or 
reducing the first step in the rate from 25 
kwhr at 6%c to 15 kwhr at 6c, thus 
making the rate 6%c for the first 15 
kwhr, 5e for the next 75 kwhr and the 
balance at 3c, in place of the present rate 
of 6c tor the first 25 kwhr, 5e for the 
next 75 kwhr and 3c for the balance. One 
would mean a reduction to all domestic 
customers of 12'%c a month; the other 
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15c a month. The first suggestion would 
affect a reduction in the company’s reve- 
nues of approximately $52,000 a year, 
while the second would reduce the reve- 
nues approximately $63,000 a year. If 
times were normal either of these changes 
might well be adopted without serious re- 
sult to the company. However, times are 
not normal and we feel that we ought 
not to order a reduction in existing rates 
without serious consideration, unless it 
appears that a company is earning an ex- 
cessive return upon the capital employed 
in the enterprise, or for some other sound 
A saving to the consumer of 1 5c 
a month or 12 


reason, 

$c a month ought not to 
be overlooked, if it can be accomplished 
in the public interest and with justice to 
the company. 


This company strikingly illustrates the 
fact that the per cent of dividends paid 
on the capital stock offers no criterion 
While it paid 
dividends in the year 1932 of 24+ per cent 
upon the par value of its stock, these 
dividends amounted to 9.59 per cent on 


of their reasonableness. 


the money actually paid into the treasury 
of the company by its stockholders. More- 
over, this 9.59 per cent is not based in 
any way upon its surplus ot $3,426,- 
158.86 which is entitled to some consider- 
ation in determining a reasonable return, 
as pointed out in our decision in the 


Northampton Electric Lighting Com- 
pany case, made January 18, 1933. The 


money that has been paid into the trea- 
sury of the company by its stockholders, 
plus this surplus, amounted to $13,670,- 
$90.11 at the end of 1932. The dividends 
paid by the company during 1932 amount 
to 7.19 per cent upon this amount. 

It is urged by the petitioners “that the 
basis for fixing rates in Massachusetts. 
under reasonably ordinary conditions, is 
the money honestly and prudently in- 
vested by the stockholders; and that that 
does not, in the case of this company, 
exceed the sum of par plus premiums.” 
We agree with the petitioners that it 
has been the practice in Massachusetts, 
under ordinary circumstances, to base 
the return that should be allowed a pub- 
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lic utility upon the money honestly and 
prudently invested by the stockholders if 
there has been no impairment in the capi- 
tal. This, we think, has been the policy 
of Massachusetts since the creation of 
turnpike companies. Mr Justice Bran- 
deis, with whom Mr Justice Holmes con- 
curred, expresses this same thought in 
dissenting from the opinion of the Su- 
preme Court in the case of Southwestern 
Bell Telephone Co. v Public Service 
Commission of Missouri, et al, 262 U.S. 
276, where he says it is the “capital em- 
barked in the enterprise” upon which the 
utility is entitled to the opportunity of 
earning a fair return. Some considera- 
tion, however, we believe must be given 
to surplus where the company, by wise 
foresight and sound and efficient manage- 
ment, has accumulated, as here, a large 
surplus, for the reasons set forth at 
length in our decision rendered in the 
fixing of rates of the Northampton Flec- 
tric Lighting Co., referred to above. 


While the Department has never sub- 
scribed to the construction given to the 
Fourteenth Amendment by the Supreme 
Court of the United States, as affecting 
the regulation of rates of public utilities. 
and the theories and practices resulting 
therefrom, believing that the regulation 
of rates is an economic problem rather 
than a legal one, nevertheless some con- 
sideration must be given to the decisions 
of that court where the question of rates 
is involved. We think it plain that the 
earnings of the Lynn company as a 
whole are less than what a Federal Court 
would find it was entitled to earn under 
the Federal Constitution upon the value 
of its property as found under federal 
theories.» We base this opinion upon the 
experience of the Department in the case 
of the Worcester Electric Light Co. 
which was decided in 1927. There the 
capital stock was $2,400,000, the premi- 
ums $1,658,232, and the surplus $1,536.,- 
175, making a total of stock, premiums 
and surplus of $5,594,407. It is true it 
was contended that the surplus should be 
increased by $3,000,000 for the reason 
that the amount of depreciation charged 
off by the company prior to 1921 was 
$3,000,000 in excess of property retired. 
Nevertheless, if we assume that the sur- 
plus of the Worcester Company in 1927 
was in reality $4,536,175, and this the 
total of the stock, premiums and surplus 
was $8,594,407, it compares with the 
present stock, premiums and surplus total 
of the Lynn Company of $13,670,890. 
Upon resort to the Federal Court by the 
Worcester Electric Co. the Master ap- 
pointed by that court found the fair 
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the company’s property for 
rate making purposes to be $15,295,000. 


value of 


If, in applying the principles that have 
been enunciated by the Supreme Court 
in determining the fair value of a pub- 
lic utility for rate making purposes, if 
the value of the Lynn Company’s prop- 
erty should result in a figure in excess of 
of the stock, premiums and surplus pro- 
portionate to be found in the Worcester 
case, it would amount to approximately 
$24,000,000. 


Assuming that the Worcester Com- 
pany’s plant investment of $6,605,450 as 
it stood on its books at the end of the 
vear 1926 should have been increased by 
$3,000,000, as claimed by the company, 
its plant investment then was $9,605,450. 
The Lynn Company’s plant investment at 
that time was $9,438,672. If the fair 
value of its property for rate making 
purposes under the Federal theory was 
in excess of its plant investment in the 
proportion that it was found the Worces- 
ter Company’s exceeded its plant invest- 
ment, which seems probable, then the 
Lynn Company’s property on December 
31, 1926, was of the value of $15,019,- 
Adding 
to this the actual increase in the com- 


759 for rate making purposes. 


pany’s plant investment between Decem- 
1926 and December 31, 1932, 
$5,730,483, gives a total of $20,750,252. 
To this there should be added certain 
intangible values allowed under the Fed- 
eral theory 
plant 


ber 31, 


included in 
investment as established 


which are not 
undet 
our system of accounting. Some slight 
allowance must be made in the above fig- 
ures, due to the fact that the value of 
the Worcester Company's property was 
found by the Master as of July 1, 1927, 
and as there was added to that com- 
pany’s plant investment $397,142.57 dur- 
ing the year, some portion thereof was 
Shrink- 
age in value that has taken place since 
1927 would be largely offset by the re- 
valuation of the dollar, one of the objects 


probably added prior to July 1. 


of which is to restore values approxi- 
mately to those of 1926. Viewed, there- 
fore, from the standpoint of the Federal 
courts, it is not at all unlikely that 
the return of the Lynn Company in the 
vear 1932 would be found by a Master 
to be not much more than 4 per cent upon 
the fair value of the property for rate 
making purposes, notwithstanding it rep- 
resented 24 per cent upon the par value 
of its capital stock. 

It is interesting to compare the results 
obtained by the public from the Lynn 
Company have 
been obtained if it had been operated 


with those that would 
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through public ownership in the year 
1932. Assuming that the public would 
have reproduced the property, or property 
capable of furnishing the same service 
for $15,169,155, the amount of its plant 
investment, which in view of the finding 
of the Master in the Worcester case seems 
unlikely, and could have borrowed the 
money necessary to make the purchase on 
bonds at + per cent, the cost to the pub- 
lic would have been $606,766.20 for in- 
On the other hand, the 
company paid in taxes, in the year 1932. 
$679,629, which the public would lose 
if the property were public operated. 
This added to the annual interest charges 
would make a total of $1,286,395.20, the 
actual cost to the public, whereas the net 
earnings under the operation of the com- 
pany during the year 1932 were $991.- 
417.30, which may be said to represent 
the cost of the capital employed in the 
undertaking. Thus the result to the pub- 
lic, assuming equal efficiency in operation 
provision for depreciation, 


terest charges. 


and equal 
would have been a loss of approximately 
$295,000. 


It appeared at the hearing that the 
kilowatt-hours sold in 1932 on the house- 
hold and commercial rates were 23,583,- 
475. Thus the price on these rates could 
have been reduced by 2c per kwhr, at a 
cost to the company of ‘$471,669. The 
domestic and commercial rates, therefore, 
if the company had been free of taxes, 
could have been reduced 2c on each step 
and have left $207,960 to have been ap- 
plied to other rates, without reducing 
the dividend payment or appropriation to 
depreciation reserve. By this reduction of 
2c a kwhr the rate for household pur- 
poses would have been +'4c for the first 
25 kwhr a month, 3c for the next 75 
kwhr and lc for all in excess. Thus, 
except for the first 25 kwhr, the rates 
would have been lower than the rates 
charged for domestic purposes by the 
Municipal Lighting Plant of Holyoke, 
where the rate is 4c a kwhr for the first 
100 kwhr and 3'4c for the excess. A cus- 


tomer using 25 kwhr a month would have 
paid, under such assumed rates, 12/2 
more than under the Holyoke rate, but 
50 kwhr would have paid 
100 kwhr 

Further- 
more, all customers using in excess 0! 
100 kwhr would have paid 2%c less 4 


one using 
12™%4c less, and one using 


would have paid 62M%c less. 


kwhr for such excess. 

Notwithstanding that the company’ 
earnings are probably not much more than 
4+ per cent of that which a Master ap 
pointed by a Federal court would find 
as the fair value of the company’s prof 
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erty for rate making purposes, and not- 
withstanding that the company is furnish- 
ing service to the public at a less cost 
than it could probably now furnish such 
service itself, we would unhesitatingly 
adopt one of the two suggestions made by 
the petitioners if conditions were normal, 
which they are not. There has been a 
distinct shrinkage in the net revenue of 
the company during the year 1933 from 
that of 1932, notwithstanding it reduced 
its operating expenses $59,754.86. More- 
over, the costs of materials, used by the 
company and the cost of labor employed 
have increased and are likely to increase 
further due to the National Industrial 
Recovery Act. The company estimates 
from its experience that its annual costs, 
as a result of this Act, will be increased 
by $149,000 to $175,000 a year. We be- 
lieve the estimate conservative. Coal 
alone has increased in cost between 70c 
and $1 a ton. It is expected that the price 
of coal, at least that used for gas, will be 
increased still further. The amount of 
coal annually used by the company is 
approximately 100,000 tons, it having 
used in 1932, 103,009 tons and in 1933, 
98,483 tons. The increased cost of coal 
ilone will account for a large part of 
the increase in cost of operation estimated 
by the company. It is the policy of the 
Federal Government, as we understand 
it, to raise the price of commodities and 
thus it is obvious that the company will 
be required to pay increased prices for 
ill materials and supplies. In addition, 
the shortening of the hours of labor of 
employees will throw added burdens upon 
the company. The company, on the other 
hand, cannot, without the approval of 
the Department, raise the price of any- 
thing that it sells except coke, residuals 
derived from its gas operations and gas 
and electric appliances. 


The company, in its operations in the 
year 1933, shows net earnings available 
for dividends of $915,789.91. This is 
a decrease in net earnings from those 
experienced in the year 1932 of $75,- 
627.39. The 1933 earnings fall short 
of the requirements of current dividends 
by $67,000. If the effects of the National 
Industrial Recovery Act had been experi- 
enced throughout the year the loss in 
revenue, compared with that of 1932, 
would have been much larger. 

The company is one of the few electric 
gas comapnies in New England that 
is free from holding company control. 
lt is independently managed and no ques- 
tion of the value of management or 
other like contracts is involved. The 
petitioners concede that the company has 
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been honestly and efficiently managed. 
We are not satisfied that it would be just 
to the company to make the reductions 
suggested, in view of the falling net 
revenues of the company resulting from 
the depression, and the increased costs 
of operation. We think it obvious that 
some allowance should be made to the 
company as a reward for intelligent man- 
agement and for the risk of the capital 
employed in the enterprise. 


Under the traditional policy of regu- 
lation which has obtained in this Com- 
monwealth, the earnings of the utility 
are restricted in times of general prosper- 
ity and, by the same token, we think they 
ought not to be unreasonably impaired 
in times of adversity. The notion that 
prices of services furnished by a public 
utility should rise and fall with the prices 
of other commodities is unsound. A pub- 
lic utility is performing a public service 
which might properly be undertaken by 
the public itself. We allow to those who 
furnish the capital a reasonable return 
as compensation for furnishing this capi- 
tal. It is much the same as when the 
public pays interest on bonds to obtain 
the necessary capital to establish and 
maintain such an enterprise itself. Ob- 
viously the payment for the use of capital, 
where the enterprise is privately con- 
ducted, must be larger than where the 
public borrows the money itself, because 
the public in no way guarantees the re- 
payment of the capital and the company 
must also pay taxes on the capital em- 
ployed. Under the system of regulation 
as administered in the Commonwealth 
there is not much more reason to expect 
rates to be reduced in times of depression 
than there is to expect like reductions in 
taxes. Apart from the payment of the 
cost of capital employed, which is repre- 
sented by interest and dividends, the 
main expenditures of a gas or electric 
company which manufactures its gas or 
electricity are for taxes, coal, oil and 
labor. If these go down, its costs go 
down; if they increase, its costs go up. 
There is less reason to expect such re- 
ductions by the privately operated util- 
ity than by the publicly operated utility, 
as the privately operated utility must meet 
taxes from which the publicly operated 
utility is free. 

Complaint was made at the hearing 
that the company had increased its volt- 
age and that this resulted in the domestic 
customer using more electricity than he 
otherwise would and in shortening the 
lives of the lamps and appliances installed 
under the lower voltage. It appears that 
in January or February, 1932, it was 
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determined by the company to increase 
its voltage from 115 to 120 volts. It was 
believed that the increased voltage would 
furnish improved service. This is the 
accepted view, held by the managements 
of many of the larger companies in the 
country. Before increasing the voltage, 
the company, in February, 1932, issued 
a request to lamp dealers and distribu- 
tors to thereafter sell 120 volt lamps. On 
March 1, 
its voltage of 116 volts, and on the first 
day of each month succeeding it increased 
the voltage 1 volt, until it reached the 
voltage of 120 volts on July 1, 1932. We 
find nothing in this change of voltage to 
affect our views hereinbefore expressed 
in relation to the rates. ’ 


1932, the company increased 


As to the petition of the Selectmen 
of the Town of Marblehead for a revi- 
sion of the terms of the contractual rela- 
tionship existing between the Lynn Com- 
pany and the Marblehead Municipal 
Lighting Board, the Department has the 
right, upon its own initiative, to revise 
the rates, prices and charges of such a 
contract, under the provisions of Sec. 94 
of Chap. 164 of the General Laws, Ter- 
centenary Edition, “where a company has 
been serving the consumer for more than 
three years under a special contract or 
contracts.” The petitioners, however, 
base their petition on Sec. 94+A which pro- 
vides that: “No gas or electric company 
shall hereafter enter into a contract for 
the purchase of gas or electricity, cov- 
ering a period in excess of two years with- 
yut the approval of the department un- 
less such contract contains a provision 
subjecting the price to be paid thereunder 
for gas or electricity to review and de- 
termination by the department in any 
proceeding brought under section 93 or 
94." The contract entered into between 
the company and the Lighting Board 
contains such a provision. There is some 
question, however, whether the contract 
is a legal contract. Assuming, however, 
that the contract is a legal contract, we 
are of the opinion that the provisions of 
Sec. 94+A were designed primarily to give 
the Department power, in a proceeding 
instituted under the provisions of Sec. 93, 
by the mayor of a city or the selectmen 
of a town where a company is operating, 
or upon the petition of 20 consumers 
thereof, complaining of the quality or 
price of gas or electricity to revise the 
terms of any contract which the company 
has entered into for the purchase of gas 
or electricity. This, we think, is not 
the situation here. The company is not 
engaged in the business of the distribution 

(Continued on page 176} 
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MISSOURI ASSOCIATION OF PUBLIC 
UTILITIES CONVENTION 


Fred Karr, president of the St. Joseph 
Mo.) Gas Company, was reelected 
President of the Missouri Association of 
Public Utilities at the annual State con- 
vention of the Association held April 19 
ind 20 at the Elms Hotel, Excelsior 
Springs, Mo. 

Other officers elected were: First 
Vice-president, C. E. Michel, Union 
Electric Light & Power Co., St. Louis, 
Mo.; Second Vice-president, C. F. Far- 
ley, Kansas City Power & Light Co., 
Kansas City, Mo.; Third Vice-presi- 
lent, D. W. Snyder, Jr., Missouri Pow- 
er & Light Co., Kansas City, Mo.; 
Treasurer, Hermann Spoehrer, Union 
Electric Light & Power Co., St. Louis, 
Mo.; Secretary, N. R. Beagle, Missouri 
Power & Light Co., Jefferson City, 
Mo.; Assistant Secretary, Jesse Blythe, 
Jefferson City, Mo. 

Executive Committee: W. H. Swift, 
|r., Springtield (Mo.) Gas and Electric 
Co.; T. J. Strickler, Kansas City ( Mo.) 
Gas Co.; L. W. Helmreich, Capital 
City Water Co., Jefferson City, Mo.; 
E. H. Lewis, St. Louis County Gas Co.., 
Webster Groves, Mo.; Fred H. Luecke, 
Missouri Public Service Co., Warrens 
urg, Mo.; A. E. Bettis, Kansas City 
Mo.) Power & Licht Co.; H. M: 
Patton, Union Electric Light & Powe: 
Co., St. Louis, Mo.; H. B. Newman, 
\issouri Utilities Co., Cape Girardeau, 
\o. 


The member companies of the As 





‘jation include virtually every pri 

itely-owned electric, gas, water, and 
treet railway utility in Missouri. About 
200 delegates from throughout the State 
ttended the meeting. 

Judge H. O. Caster, New York City. 
president of the American Gas Associa 
tion, and H. S. Tritle, East Pittsburgh, 
Pa., president of the National Electrical 
Manufacturers Association, delivered 
iddresses at the convention. 

Among the other speakers were: 
\. W. Conover, Bristow, Okla... mem- 
er of National NRA Code Authority ; 
Dr. Allen B. Albert, Chicago, IIl., 
American. Federation of Utility In 
vestors, Inc.; R. M. Conner, Cleveland, 
Ohio, director, American Gas Associa 
tlon ‘T esting Laboratory; iP F. Porter, 
Kansas City, Mo., President, Kansas 
City Power & Light Co.; Frank R. 
Innes, Chicago, Ill., western editor of 
Electrical World: N. T. Veatch, hb be 
Kansas City, Mo., consulting engineer ; 
ind EF. A, Freund, St. Louis, Mo., load 


development engineer, Union Electric 
Light & Power Co. 

An open forum for the discussion of 
local utility problems was held at the 





MR. KARR 


night session April 19. The three sub- 
jects discussed were: “A Study of Rates 
of Municipal and Privately-Owned 
Utility Plants in Missouri,” ‘Today's 
Heating Market,” and “Di- 


House 


NORTHWEST 


ELECTRIC 
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version of Utility Services.” The lead- 
ers ot the discussion were: O. F. Funk, 
St. Louis, Mo., Union Electric Light & 
Power Co.; F. M. Rosenkrans, Kansas 
City, Mo., Gas Service Co. ; and Dudley 
Sanford, Webster Groves, Mo., St. 
Louis County Gas Co. 


An Employees’ Speaking Contest, 
sponsored by the Association, was held 
on the evening of April 18, in connec- 
tion with the convention. Men and 
women employees of all privately-owned 
utilities in Missouri were eligible. “he 
contestants were selected by company 
eliminations. 

The winners in the State contest 
were: Women—First, Miss Rosa Bur- 
chett, Kansas City (Mo.) Power & 
Light Co.; second, Miss Thelma L. 
Feeney, Union Electric Light & Power 
Co., St. Louis, Mo. Men—First, 
Robert W. Cleveland, Union Electric 
Light & Power Co., St. Louis, Mo.; 
second, Herbert Henderson, Missouri 
Power & Light Co., Jefferson City, Mo. 

Loving cups were given to the first 
and second prize winners in each class. 

The annual banquet and carnival 
was held on the evening of April 20. 
President Fred Karr acted as toast- 
master. A special entertainment pro- 
gram was provided for the ladies at- 
tending the convention. 

The place of holding the convention 
next year will be selected by the Execu- 
tive Committee at a later meeting. 


LIGHT & POWER 


ASSOCIATION ACTIVITIES 


Engineers and accountants of the 
Northwest Electric Light & Power As 
sociation will convene in two separate 
meetings between now and the end of 
the current Association year, June 30. 
The Engineering and Operation Section 
will meet in Portland, Ore., May 17-19, 
1934, with headquarters at the Old 
Heathman Hotel, with William S. Hill, 
Gravs Harbor Railway & Light Com- 
pany, Aberdeen, Wash., Section Chair- 
man, presiding. 

The scope of the section under the re- 
organization effected by the Association 
last vear has been broadened to include 
operating problems as well as those of 
design and construction and much of 
the program this vear will be given over 
to a discussion of these operating prob 
lems. The section is divided into four 
main committees: (1) Production and 
Generation; (2) Transmission and Dis- 
tribution, (3) Utilization, (+) General. 

In the Production and Generation 


group a subject of timely interest will 
be the design of the turbines for the 
Bonneville development by L. F. Harza, 
consulting engineer, Chicago, who has 
been retained by the Army Engineers to 
assist in this design. The balance of the 
program ot this committee will be taken 
up in short discussions of operating prob- 
lems in hydro-electric and steam gen- 
eration. A symposium on power factor 
correction in three papers will constitute 
the major part of the program of the 
‘Transmission and Distribution Commit- 
tee. A new committee this year is on 
Utilization, on the program of which are 
four papers on “Illumination,” ‘‘Wir- 
ing,’ “Energy Theft,” and “Utilization 
Devices.” The General Committee will 
bring up to date and report the accident 
experience of member companies. 

The Accounting and Business Prac- 
tice Section will hold its 1934 Annual 
meeting in Seattle, June 25-26, at the 

(Continued on page 176) 
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INDUSTRIAL HEATING NEWS 


Contributed by Industrial Power & Heating Committee, E.E.1. 


WESIX ELECTRIC WINE 
PASTEURIZER 


‘This pasteurizer is a portable device 





consisting of two vertical copper cylin- 
ders, one of which is a heater and the 
They both contain a 
number of straight vertical copper tubes 


other a cooler. 


similar to a tubular boiler. The heating 
chamber is equipped with three 714 kw 
electric heaters with thermostatic con- 
trol. “hese heaters raise the temperature 
of water around the tubes in the heating 
chamber and the wine is passed through 
these tubes, entering at 53° F. and leav- 
ing at 156° F. The cooling chamber is 
used to preheat the incoming wine by 
circulating the wine leaving the heate1 
around the tubes in the cooling chamber. 
—Submitted by Pacific Gas & Electri 
Co., San Francisco. 


MANUFACTURERS’ CATALOGS 


The General Electric Company 


lds 
just issued its new catalog, G.E. A 
1520B, on electric heating units and de 
vices. This catalog contains considerably 


more information on equipment and 
applications than the old one. 

The Edwin L. Wiegand Company has 
just issued its new catalog, No. 34, con 
taining prices and information on an 
unusually large amount of equipment of 
the small unit type. 

Both of these catalogs should be a very 


Ise oT this 


useful aid in promoting the 
kind of equipment. 


DECORATED PAPER BAGS 


A St. Louis converter and 


manufacturer of 


papel 


decorated paper bags 


formerly used an oil fired steam boile: 
and gas for its process heating which 
included glue cooking, drying dyed pa 
per, heating embossing rolls, and heating 
a rubber vulcanizing press for making 
rubber mats for printing. 

After an investigation and recommen 
dation by the Power Company’s engi 
neers, the customer installed two 6 kw 
water circulating units on existing vlue 
cookers, four 6 kw special hot plates Tor 
drying the paper on converter machines 


two 3 kw specially constructed steam 


generators for supplying steam for heat 


ing embossing rolls, and built a 9 kw 


vulcanizing press using steel-clad strip 


heaters—a total load of 51 kw. 
The installation of this electric heat 


ing load, which is equal to the previous 
total plant power demand, resulted in 
bringing this plant’s total electrical re- 
quirements up to the point where a 
primary rather than a secondary powe1 
rate was applicable. Actual operation 
has borne out the fact that, due to the 
flexibility and efficient application of 
electric heat, the operating costs are ac- 
tually lower than the former costs of oil 
Submitted 
by Union Electric Light and Power Co.., 
St. Louis. 


fired steam boiler operation. 


BEER CUPS MADE WITH 
ELECTRIC OVEN 
Beer cups turned from Redwood are 
After each 
electric oven 
The 


connected load of this oven is about 22 


given two coats of varnish. 
coat they are baked in an 
provided with a circulating fan. 
kw and, in addition to baking the special 


varnishes on Redwood hollow-ware, is 


used for a preliminary drying on other 
wood produc ts. 


‘This 


principally for the purpose of producing 


oven was purchased last fall 

hee} ID ] the liantity ‘ k : ] 

eer cups and le Quantity Of Work and 
: ; ee 

control possible has resulted in a very 

Submitte i by Phila 


7) , 
Phil del phia. 


° 1 
satished customer. 


delphia Elect Company, 


ELECTRICALLY HEATED 
BOILERLESS PRESSING MACHINE 


he U. S. 


poration 1 


Hofttman Machinery Co1 


} 


announcing to the trade a 


] ~ . : 
elopment in pressing machines. 


his machine has a total load of 6.2 kw 


new dev 


and the average current consumption of 


the machine under operation is + kwhi 


per hour. The capacity of the machine 


is +0 to 60 suits per day. Spray steam 


4 } I+ + , : a 
s available as a result of spraving watel 


against hot plates. The water Is supplied 


from a constant pressure tank. Initial 
heating takes 15 minutes. Operating 
costs with electric rates of 4c or unde1 
will compare favorably with the cost of 
operating miniature gas fired boilers, 
according to the United States Hoffman 
Machinery Corporation. The heating 
elements and controls are supplied by 


the G.E. Company. 


In all field tests, according to this 
company, there is no tendency to “shine” 
fabrics with this electrically heated ma- 
chine. Submitted by Union tlectrie 


Light and Power Co., St. Louts. 
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Winners in Better Copy 
Contest Announced 


Awards in the 1934 Better Copy Con. 
test, conducted by the Public Utilities 
Advertising Association have been an- 

D. Gibbs of the Edison 
Electric Illuminating Company of Bos- 
Better Copy 


nounced. L. 


ton is chairman of the 
Committee of P.U.A.A. 

The awards will be presented at the 
P.U.A.A. departmental meetings in con- 
nection with the Advertising Federation 
Convention at the Hotel Pennsylvania, 
New 


evening, June 17, 


York City, which opens Sunday 
1934. 

‘Thirty-one awards were made by the 

Judges in the eight classifications for 
advertising material, including first and 
second places and two honorable men- 
tions in each class but one. 
6500 and 
advertisements were considered by the 
Judges of the Better Copy Contest. 

The winners in the electric light and 


setween 7000 proots ot 


power sections were: 
Outdoor Billboard 
Kirst prize—San Antonio Public Ser 
New York 


honorable mention— 


vice Company ; second prize 
Edison Company ; 
Dallas Power & Light Company; hon- 
orable mention—Consolidated Gas Com- 
pany of N. Y. 
Electric Window Display 

New York Edison Com- 
‘Tennessee Electric 
honorable mention—Florida 
Light Company: honorable 
New York Edison Company. 


First prize 
pany; second prize 
Company ; 
Power & 
mention 

Electric Newspaper Advertisement 
Dallas Power & Light 
second prize—Central Hud- 


First prize 
Company ; 
son Gas & Electric Corp.; honorable 
mention—Consumers Power Co., Mich- 
izan; honorable mention—Philadelphia 


electric Company. 


Campaign Advertising 
lirst prize—Northern States Power 
Co., Minneapolis, Minn.; second prize 
Peoples Gas Light & Coke Co., Chi- 
cago, Iil.; 
ers Power Company, Michigan; honor- 
Union Electric Light & 


Mo. 


honorable mention—Consum- 


able mention 
Power Co., St: Louis, 
General Utility Advertisements 
First prize—Northern States Powel 
Co., Minneapolis, Minn.; second prize 
Central Hudson Gas & Electric 
Corp.; honorable mention — Central 
Hudson Gas & Electric Corp.; honor 
able mention—Union Gas & Electri 


Co., Cincinnati. 
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————— POWER SALES ITEMS — 


AIR CONDITIONING 


“9) in the Shade, But Only 75 in the Sun 
[ube Company's Air-Conditioned Plant. 
Operators Like to Work, Won't Stay Home.” 
Factory Management and Maintenance, April, 
1934, pp. 158-9. McGraw-Hill Publishing 
Company, Inc., 330 West 42nd Street, New 
York City. 

The application of air conditioning in this 
plant has bettered employee conditions and 
has improved the product to such an extent 
that rejections are not nearly as numerous. 


Cold—From Steam!” by E. F. Stalcup. 
Factory Management and Maintenance, April, 
1934, pp. 184-6. McGraw-Hill Publishing 
Company, Inc., 330 West 42nd Street, New 
York ( ity. 


Old in principle, but new in its commercial 
application, steam jet refrigeration may be 


the right answer to air conditioning and 
process cooling needs. 

“Plan Now for Desirable .\ir-Conditioning 
Load,” by R. E. Hellmund. Electrical World, 
March 17, 1934, pp. 404-407. McGraw-Hill 
Publishing Company, Inc., West 42nd 
Street, New York City. 

The author of this article points out the 
need of planning for future air conditioning 
It will be necessary to look ahead and 


330 


loads 
srovide distribution facilities for the safe and 
economical service for air conditioning loads 
As cost of air conditioning equipment is re 
duced the public will buy equipment following 


somewhat the same cycle as domestic and 
commercial refrigerators did a few years 
ago. The author points out the possibility 


if the reverse cvcle for both cooling and heat- 


ing which will give the desirable load factor 


or sl and winter loads. It is pointed 


mmer 
out that the steam jet system of air condition 
’ 31 


will be a formidable competitor of elec 


DIESEL ENGINES 

‘Diesel Diagnosis with Pyrometer and Indi 
William Sheffer. Powe: 
Engineering, April, 1934, pp. 194-5. 
cal Publishing Company, Manadnock Block, 
53 West Jackson Blvd., Chicago, II]. 

The article that a 


cator,” by Plant 


lechni- 


shows pyrometer is a 


necessary accessory to a Diesel engine, and 


when it is used intelligently in conjunction 
with 


will be able 


an indicator the engineer 


to diagnose ills to which an engine may be 


subject 


ELECTRIC MOTORS 
“Industrial Electric Motors,” by H. W 
South, April, 1934, pp 
Smith Publishing Company, 


Reding Electrical 
31-34. WL RC 
Grant Building, Atlanta, Georgia. 

It is obvious that the reason for the extreme 
popularity of induction motors is the unusual 
combination of operating 
The 


mechanical 


simplicity, good 
characteristics 


Wide 


and economical cost. 


variety of electrical and 


characteristics which may be obtained for 
special purposes naturally tends to increase 
the desirability of the motor. <A good 
chine with the right motor is the mainstay 


of present-day industry. 


ma- 


“Watt-Hours Cheaper Than Burrs as Cot- 
— Gin Power,” by T. V. Grayson. Elec 
trical World, March 17, 1934, pp- 





400-403. 
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McGraw-Hill Publishing Company, Inc., 330 
West 42nd Street, New York City. 

This article deals with the possibilities of 
additional load by motorizing cotton gins. 
The author points out the feasibility of elec- 
tric power and comparative cost of operation 
of various types of prime movers. Electrical 
power competes with steam power even when 
the fuel is waste burrs and therefore free. It 
is pointed out that there are a large number 
of second-hand motors in good condition that 
can be utilized by the cotton gin operators 
which make the changeover comparatively in- 
expensive. It is pointed out that energy con- 


sumption can be reduced by reducing the 
speed of the blast fans several hundred r.p.m. 


without impairing the efthciency of the gin. 


INDUSTRIAL ELECTRIFICATION 

“Your Power. When to Buy It—When to 
Make It,” by David Moffat Myers. Factory 
Management and Maintenance, April, 1934, 
pp. 155-158. McGraw-Hill Publishing Com- 
pany, Inc., 330 West 42d Street, New York 
City. 

A harvest of economies awaits the complete 
adoption by industry of that simple policy of 
buying power where it should be bought and 
making it where it should be made. 


OBSOLESCENCE 
“Obsolescence Insurance,” by J. C. Knapp. 
Mill and Factory, April, 1934, pp. 39 and 94-5 
Conover-Mast Corporation, East 42nd 
Street, New York City, Publishers. 
Obsolescence is now being carried on sepa- 
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rate accounts, but the article speaks of obso 


lescence insurance as a thing of the future 


The author shows the difference between 


obsolescence and amortization and the need 
for each. Se 
POWER FACTOR 

“Select Capacitors to Meet Power-Factor 
Clauses,” by <A. <A. Bolsterli. Electrical 
World, March 10, 1934, pp. 375-6. MeGraw- 
Hill Publishing Company, Inc., 330 West 42nd 


Street, New York City. 
The author of this article points out the 
desirability of power factor correction and 


sets forth the chart to base the amount of in 


vestment that can be justified when the de 
factor correction 
With the use of 
the annual capacitor charges can be balanced 
This 


method produces the most economical solu 


mand charges and power 


charges are known a chart 


against the marginal Kva. rate savings. 
tion for the handling of power factor prob 
lems in industrial plants. 


“Utilitv-Provided Unit Corrects Power 
Factor,” by E. C. Stoever and A. N. Lend- 
Electrical World, April 14, 1934, p. 
556 McGraw-Hill Publishing Company, 
West 42nd Street, New York City. 
The authors of this article have pointed 


Inc., 330 


out the method used by one utility to correct 


factor in an industrial plant. 
The method outlined provides that the utility 
the the industrial 


plant pays by installments, which represents 


poor power 


furnish equipment and 


the saving due to the improved power factor. 


“Power-Factor Correction on a Benefit-to- 
all Basis,” by L. H. Knapp. Electrical World, 
March 31, 1934, pp 466-468. McGraw-Hill 
Publishing Company, Inc., West 42nd 
Street, New York City. 


330 
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This article deals with the practice fol- 
lowed by the Blackstone Valley Gas & Elec- 
tric Company in dealing with power factor 
correction for their industrial customers. It 
is pointed out that the industrial user, the 


utility and the electrical manufacturer will 
all gain by a power factor correction plan 
such as is used by the above mentioned com- 
pany. Attention is called to the fact that the 
NRA working conditions in some cases have 
caused industrial peaks due to 


shorter hours. Power factor correction makes 


increased 


it possible in some of these cases to carry the 
increased peak load without excessive rebuild- 
ing of wiring facilities. The article sets out 
the policy employed in assisting the industrial 
customers to obtain better power factor cor- 
rection. 


STEAM PLANTS 


“Pulverized Coal, New Boilers and Tur- 
bines Pay Out in Five Years,” by J. M. 
Lenone. Power, April, 1934, pp. 184-6. Me- 
Graw-Hill Publishing Company, Inc., 330 


West 42nd Street, New York City. 
Pulverized coal, integral economizers and 
tubular air heaters replace antiquated boil- 
natural-draft chaingrate 
Steam pressure stepped up 
bleeding and 10-lb. exhaust can be used for 
heating and process. 


ers and stokers. 


so that 2-point 
Bleeder turbines pro- 
vide power formerly purchased. 


“New Turbines with Old Boilers May Pay 


Quickest in Packing Plant,” by J. Y. Dahl- 
strand. Power, April, 1934, pp. 188-9. Me- 
Graw-Hill Publishing Company, Inc., 330 


West 42nd Street, New York City. 

Often, a small investment in power equip- 
ment pays a big return. “Turbine-generators 
installed in old boiler plants are here shown 
to be a decidedly economical move. 





“Power for French Refinery.” Power, April, 


1934, pp. 200-1. McGraw-Hill Publishing 
Company, Inc., 330 West 42nd Street, New 
York City. 


By-product power is generated from proc- 
and for 
power-plant auxiliaries in the new plant of 
Rafhneries de la Vacuum Oil Co., S$. A. F., at 
Port Jerome, France. 


ess steam for refinery purposes 


SYNCHRONOUS MOTORS 


‘Power Savings Save Old Grain Elevators 
-\ Sample of Sensible Modernization,” by 
M. A. Buettell. Power, April, 1934, pp. 
McGraw-Hill Publishing Company, Inc., 330 
West 42nd Street, New York City. 

Grain elevators require but little heating 
steam, therefore are not adapted to economi- 
cal steam-power generation. Conversion to 


synchronous-motor drives makes power cost 


less than fuel 


“Quick Stopping Motor for Rubber Mill.” 
Power Plant Engineering, April, 1934, p. 171. 
Technical Publishing Company, Monadnock 
Block, 53 West Jackson Blvd., Chicago, Il. 

The article concerns a quick-stopping 1,000 
H. P. Westinghouse synchronous motor which 
has been developed for use at the Goodyear 
and at Akron, Ohio. 
this 


Tire Rubber 
The 


more than three tons and rotates at a speed 


Company 
rotating element of motor weighs 
of 514 r.p.m. In case of emergency, this mo- 
tor can be stopped in one and one-quarter 
seconds which is equivalent to three and one- 


half revolutions 
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Northwest Electric Light & 
Power Association Activities 
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call of O. W. Bennett, Puget Sound 
Power & Light Company, Section 
Chairman. 

Subjects to receive consideration at 
the meeting are: “The Accountant’s 
Place in Regulatory and Rate Hear- 
ings,” ““The Application of Certain Ac- 
counts Under the Standard Classifica- 
tion,” ‘The Effect of Taxes,” ‘“Prac- 
tices on Collections and Credits unde 
the Unusual Conditions Now 
ing,” “Summary of Billing Systems in 
Use in the Association Territory,” and 
the ‘‘Accountant’s Part in the Handling 
of Theft of Current and its Prevention.” 
Other subjects of wide general interest 


Prevail- 


to accounting department personnel may 
be introduced. 


Decision of Massachusetts Com 
mission in Dismissing Petition 
171 

Marblehead. 
Consequently, no petition can be brought 
by the selectmen for the revision of the 
Any pro 


ceedings to revise the terms of the 


(Continued from page 


and sale of electricity in 


rates of the Lynn Company. 
con 
tract, consequently, in our opinion, must 
be under the provisions of Sec. 94+, upon 
the initiative of the Department. 

It appears that the Municipal Light 
ing Board was convinced that the price 
proposed by the Lynn Company fo 

Bs ie 


electricity was less than it woul 


town itself to electricity. It 


generate 
irranged with the Lynn Company that 
it should supply the Municipal Lighting 
; 
i 


Plant with such amounts of electricity 
as it might require at any time, and rt 
served to itself the right to operate the 


Plant 
As a ¢ 


the Lynn Company expended $13,131 in 


TOT at leas 


Municipal 


10 hours in each day. 


Lighting 


onsequence 


transmission lines and other construct 


to transmit electricity from the Swamp 


scott substation to the Owampscott 
Marblehead line. The company con 


tends that since this expenditure it has 


made expenditures to 


treng 
~ erly 


lines between its generating plant and 


the Swampscott substation and it esti 
mates it has capital investment devoted 
to the Marblehead service of about $77, 


OOO. 


which the contract 


In view of the circumstances unde1 
was entered into, and 
the conditions under which the electricits 
nothing unreasonable in 


is sold, we see 


the terms charged by the Lynn Company 
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CONVENTIONS AND MEETINGS 


MAY 


1-4 Chamber of Commerce of the United States of America, Washington, D. C. 


14-18 National Fire Protection Association, Haddon Hall, Atlantic City, N. J. 


16-18 American Institute of Electrical Engineers, Worcester, Mass. 


trical Manufacture 
2+ National Board of Fire 


20-24 National Elec 


‘ — 
rs .A\ssociation 


The Homestead, Hot Springs, Va. 


Underwriters, Waldorf-Astoria Hotel, New York, N. Y. 


JUNE 

4-7 Annual Convention, EDISON ELECTRIC INSTITUTE, Traymore Hotel, 
Atlantic City, N. J 

12-14 J phone and Telegraph Section of the American Railway Association, Hotel 
Stevens, Chicag I}] 

13-15 Canadian Electrical Association, The Log Chateau, Seigniory Club, Lucerne-in- 
Quebec, Canada 

18-21 National Association of Purchasing Agents, Hotel Cleveland, Cleveland, Ohio. 

25-28 Fifteenth Internatior Cost Conference, Nationa \ssociation of Cost Account- 
n Hotel ¢ ind, Cleveland, Ohio 

25-29 American Institute of Electrical Engineers, The Homestead, Hot Springs, Va. 


SEPTEMBER 











24-28 American Transit Association, Cleveland Public Auditorium, Cleveland, Ohio 
nd i consequence, assuming we have 
the power under Sec. 94 to revise the AIR CONDITIONING— 
terms of the contract, no reason is pre 1934 
ented tor its exercise EE. E. 1. Publication No. 32 
Accordingly, it is Comprehensive and practical in- 
ORDERED, That the petitions be formation designed to aid utility 
and hereby are dismissed companies in the promotion of Air 
: Conditioning. Price 75c. to mem- 
By order of the Department, ROA PAK , 
bers; $1.85 to non-members ; $2.00 
(Signed) ALLAN Brooks, . 
we ; foreign. 
\dministrative Secretary. 
— 














y, 1934 











= . . es : ee — = 
sin EDISON ELECTRIC INSTITUTE 
147 
148 B. C. CoBB, Chairman 
149 
153 (Terms expiring 1934) 
157 Be. ROB ec bec wnnid-wauk ean The Commonwealth & Southern Corporation, New York, N. Y. 
161 . . . . : , 7 , 
me Froyp L. CARLISLE ...... saseae canes waka Niagara Hudson Power Corporation, New York, N. Y. 
02 
16+ WILLIAM CHAMBERLAIN ....0.0046005.55 004000 United Light & Power Company, Chicago, IIl. 
165 
167 AGE BOOW. 0 Ox 56S Ss.d-< densa ass oo aap aan . The Detroit Edison Company, Detroit, Mich. 
169 
173 PHILIP Cy GGOSSLER cc o.oo 5 co dsae .......Columbia Gas & Electric Corporation, New York, N. Y. 
173 
174 Georce N. Tipp. ...... + teeaeeeses..s-American Gas & Electric Company, New York, N. Y. 
JOHN E. ZIMMERMANN ...........-.. he United Gas Improvement Company, Philadelphia, Pa. 
a (Terms expiring 1935) 
W.C. Bayties ............The Edison Electric Illuminating Company of Boston, Boston, Mass. 
Harry J. BAUER .. . Southern California Edison Company, Ltd., Los Angeles, Cal. 
a 
PRANK 10: COMERFORD. 6.656.546 ccc0 6 aves SG esis . New England Power Association, Boston, Mass. 
Va SAMUEL FERGUSON ...... .. The Hartford Electric Light Company, Hartford, Conn. 
‘ Y. . . - . - - . oa 
CS. TE. GGROESRECE 60.5.5 05s 0-0. ...e........Electric Bond & Share Company, New York, N. Y. 
stel, (seorGE H. Howarpb ...... 5 ds GREER ied .......+ Lhe United Corporation, New York, N. Y. 
ot GEORGEO. WIC HLPBED ii. 6)'s-5 0.54.0 cisterwets seadite Sotue arecdarepete Stone & Webster, Inc., New York, N. Y. 
-1n- 
hio (Terms expiring 1936) 
nt 
Georce B. CorTELYOoU ; .Consolidated Gas Company of New York, New York, N. Y. 
Va. 
James §. FoGarty...... tenes aeeeeeeseeees Lhe North American Company, New York, N. Y. 
Jhio . : 2 ' . . ‘ 
\. F. HoCKENBEAMER .. ere ...... Pacific Gas and Electric Company, San Francisco, Cal. 
PHomMAS N. McCarrer ... .......Public Service Electric and Gas Company, Newark, N. J. 
2 JOHN J. O'BRIEN 2.0.0.0... 2c csececceseceee Standard Gas & Electric Company, Chicago, Il. 
H. Hopart Porter: ..........:. . American Waterworks & Electric Company, Inc., New York, N. Y. 
in- ; : ee ‘ * 
lity DATES UNMIS: 60 Sle wis arate e ces ssh 8 Ae eee BL ..Commonwealth Edison Company, Chicago, Ill. 
Air : ; : : : ; —" ‘ 
ee Herpert A. WAGNER...... ...Consolidated Gas, Electric Light & Power Company of Baltimore, 
em- 
0 Baltimore, Md. 
WeENbELL L. WILLKIE......... Phe Commonwealth & Southern Corporation, New York, N. Y. 





OFFICERS AND COMMITTEES OF THE 
EDISON ELECTRIC INSTITUTE 


OFFICERS 


GeorGce B. Cortetyou, President 
Consolidated Gas Company of New York, New York, N. Y. 


W. J. Hacenan, lice-President A. H. Kenoe, Vice-President 


Standard Gas & Electric Co., Chicago, III 


Pau. M. Downinec, Vice-President 


The New York Edison Co., New York, N. Y. 


P. S. Youn, Vice-President 


Pacific Gas and Electric Co., San Francisco, Cal Public Service Electric & Gas Co., Newark, N. J. 
EDWARD REYNOLDS, JR., Treasurer 
Columbia Gas & Electric Corp., New York, N. Y. 


Bernarvd F. Weavock, /1ce-President and Managing Director H. S. BENNION, Assistant Managing Director 
420 Lexington Ave., New York, N. Y. 420 Lexington Ave., New York, N. Y. 


OPERATING COMMITTEE 
GeEorGE B. CorteLyou, Chairman 
Consolidated Gas Company of New York, New York, N. Y. 


J. E. Davivson, Nebraska Power Co., Omaha, Neb SipNey Hosmer, The Edison Electric Illuminating Company ¢f 


: p ° ae ; Boston, Boston, Mass. 
B. J. DENMAN, United Light & Power Co., Chicago, II _— — 


i: Me. Semeetewees. MianstaMudson Power Core. New York H. P. LiversipGe, Philadelphia Electric Co., Philadelphia, Pa. 
N.Y. I. A. Kenney, The Commonwealth & Southern Corp., New Yor : 


E. W. LLoyp, Commonwealth Edison Co., Chicago, Ill. N. Y. 


W. C. MULLENDORE, Southern California Edison Co., Ltd., Los A. H. Kenoe, The New York Edison Co., New York, N. Y. 

Angeles, Cal. : ; eS 
PaAt M. Dowwninc, Pacific Gas and Electric Co., San Franeisg 
J. F. Owens, Oklahoma Gas & Electric Co., Oklahoma City, Okla. Cal. 

p “KWELL, The Union Gas & Elec oO. ‘inn: Ohio : : ie 
H. C. BLacKWELL, The Union Gas & Electric Co., Cincinnati, Ohi biaceuac, Ghendned Gas & Bieteis Ca. Cole 
G. H. CLirForp, Stone & Webster Service Corp., New York, N. ¥ : : ; 

Younc, Public Service Electric & Gas Co., Newark, N. J. 

Epwarp REYNOLDs, Jr., Columbia Gas & Electric Corp., New York 

N. Y. RKNARD F. Weapock, Edison Electric Institute, New York, N. Y. 


MEMBERSHIP COMMITTEE 


GEORGE N. Tipp, Chairman 
American Gas & Electric Co., New York, N. Y. 


A. F. HocKENBEAMER, Pacitic Gas and Electric Co., San Francisco, Cal. JOHN J. O'BriEN, Standard Gas & Electric Co., Chicago, Ill 


Georce O. MUHLFELD, Stone and Webster, Inc., New York, N. \ FRANK W. SMITH, The New York Edison Co., New York, NG 


CHAIRMEN OF THE TECHNICAL COMMITTEES 


Prize Awards, F. W. SmitH, The New York Edison Co., New 
York, N. Y. 

Insurance, G. H. Bourne, The Commonwealth & Southern Corp RES 
New York, N. Y. ——F : 

Transmission and Distribution, MARK E.prevGe, Memphis Power 
& Light Co., Memphis, Tenn 


1ccounting, J}. H. Loppan, The Detroit Edison Co., Detroit, Mich. 


Power Generation, A. D. BAtuey, Commonwealth Edison Co., Clit 
Ill. : 


Rate Research, F. A. Newtox, The Commonwealth & Southern 
Corp., New York, N. Y. 


Statistical, W. J. HAGENAH, Standard Gas & Electric Co., Chicago, Electrical Equipment, J. A. JOHNSON, Niagara Falls Power 


Niagara Falls, N. Y. 
Sales, GEORGE WHITWELL, Philadelphia Electric Co., Philadelphia, Pa. 


Codes and Standards (a Subcommittee of the Operating Committee 
A. H. KeHor, The New York Edison Co., New York, N. Y. 


The General Office of the Institute is at 420 Lexington Ave., New York, N. Y. 
Publication Office of the Edison Electric Institute Bulletin is at 56th and Chestnut Sts., Philadelphia, 








